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CLAIMS 



[Claim(s)] 

[Claim 1] The control unit for vehicles which changes according to the value of two or more input-control parameters 
with which it is [ for each of two or more output values of vehicles controlling vehicles ] conmion characterized by 
providing the following, respectively. A conformity operation means to change two or more above-mentioned input- 
control parameters, respectively so tiiat it may become the target output value to which two or more above-mentioned 
output values correspond, respectively. A conformity value setting means to defme the parameter conformity value of 
these input-controls parameter based on the value of two or more above-mentioned input-control parameters when 
becoming permission conformity within the limits of the target output value to which two or more above-mentioned 
output values correspond, respectively, or a target output value. 

[Claim 2] The control unit for vehicles according to claim 1 whose above-mentioned input-control parameter the 
output value of the above-mentioned vehicles is a power value, and is an engine's input-control parameter. 
[Claim 3] The above-mentioned power value is a control unit for vehicles according to claim 2 containing at least two 
of power torque, mpg, and the amounts of exhaust air emission. 

[Claim 4] The above-mentioned input-control parameter is a control unit for vehicles according to claim 2 which 
contains fuel oil consumption and fuel injection timing at least. 

[Claim 5] It is the control unit for vehicles according to claim 1 which the input-control parameter combination 
suitable for canying out conformity operation to each output value is defined, and is made into permission conformity 
within the limits of a target output value or a target output value when each output value changes the input-control 
parameter combined with each output value, respectively. 

[Claim 6] The above-mentioned combination is a control unit for vehicles according to claim 5 which is the 
combination of one input-control parameter and one output value which changes with sensitivity sufficient when 
changing this input-control parameter. 

[Claim 7] The control unit for vehicles according to claim 6 with which the above-mentioned combination consists of 
fuel oil consumption and mit-power torque. 

[Claim 8] The control unit for vehicles according to claim 6 with which the above-mentioned combination consists of 
fuel injection timing and mpg. 

[Claim 9] The control unit for vehicles according to claim 6 with which the above-mentioned combination consists of 
the amount of NOX(s) discharged from the oxygen density and combustion chamber in the inspired gas supplied to a 
combustion chamber. 

[Claim 10] The control unit for vehicles according to claim 6 with which the above-mentioned combination consists of 
fuel injection pressure and smoked concentration of the exhaust gas discharged from a combustion chamber. 
[Claim 11] The control unit for vehicles according to claim 6 with which the above-mentioned combination consists of 
the amount and combustion noise of the pilot injection performed before the main injection. 

[Claim 12] It is the control unit for vehicles according to claim 5 which the above-mentioned combination consists of 
combination of one output value and two or more input-control parameters, and is made into permission conformity 
within the limits of the target output value which corresponds, respectively when each output value changes two or 
more input-control parameters combined with each output value, respectively, or a target output value. 
[Claim 13] Each input-control parameter is a control unit for vehicles according to claim 5 with which feedback 
control is simultaneously carried out so that it may become the target output value to which the output value combined 
with each input-control parameter, respectively corresponds, respectively, and it is searched for the parameter 
conformity value of an input-control parameter by it. 

[Claim 14] It is the control unit for vehicles according to claim 13 by which the relation with the output value 
combined with the above-mentioned input-control parameter and this input-control parameter is called for in the form 
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of a sensitivity function, and feedback control is carried out according to the sensitivity asked for an input-control 
parameter from this sensitivity function. 

[Claim 15] The above-mentioned sensitivity function is a control unit for vehicles according to claim 14 defined by 
learning a corresponding output value. 

[Claim 16] The control unit for vehicles according to claim 13 which has in proportionality the output value combined 
with the above-mentioned input-control parameter and this input-control parameter. 

[Claim 17] The control unit for vehicles possessing the output-value acquisition means for the output value of vehicles 
coming to hand according to claim 1 . 

[Claim 18] The above-mentioned output- value acquisition means is a control unit for vehicles according to claim 17 
which receives the output value detected in actual vehicles as an output value of vehicles. 

[Claim 19] It is the control unit for vehicles according to claim 17 with which the vehicles model which outputs the 
presumed output value of actual vehicles is provided if an input-control parameter is inputted, and the above- 
mentioned output-value acquisition means receives the presumed output value of a vehicles model as an output value 
of vehicles. 

[Clahn 20] The control unit for vehicles according to claim 19 by which a vehicles model is corrected so that it may be 
in agreement with the output value by which the presumed output value of a vehicles model was detected in actual 
vehicles based on the presumed output value of a vehicles model, and the output value detected in actual vehicles. 
[Claim 21] The above-mentioned vehicles model is a control unit [ exchangeable for the vehicles model suitable for the 
vehicles which are controlled systems ] for vehicles according to claim 19. 

[Claim 22] The above-mentioned vehicles model is a control unit for vehicles according to claim 21 memorized by the 
exchangeable record medium, 

[Claim 23] The above-mentioned vehicles model is a control unit for vehicles according to claim 21 which will be 
completed if the specification data of the vehicles which are controlled systems are inputted, and is memorized by the 
record medium for which these specification data are exchangeable. 

[Claim 24] the input-control parameter combination suitable for carrying out conformity operation to each presumed 
output value of a vehicles model sets - having --****-- one presumed output value of the vehicles models — 
permission conformity of a target output value — the time of becoming out of range - permission conformity ~ the 
control unit for vehicles according to claim 19 judged that abnormalities have arisen in the engine control section 
related to the input parameter combined with the presumed output value which became out of range 
[Claim 25] Conformity operation of the input parameter by the above-mentioned conformity operation means is a 
control unit for vehicles according to claim 1 always performed. 

[Claim 26] Conformity operation of the input parameter by the above-mentioned conformity operation means is a 
control unit for vehicles according to claim 1 performed if needed. 

[Claim 27] Conformity operation of the input parameter by the above-mentioned conformity operation means is a 
control unit for vehicles according to claim 1 performed within the limits of the limited operation time. 
[Claim 28] The control unit for vehicles according to claim 27 judged that abnormalities are in a control system when 
the output value of vehicles does not become permission conformity within the limits of a target output value or a 
target output value within the limits of the operation time by which limitation was carried out [ above-mentioned ]. 
[Claim 29] A storage means to memorize the input-control parameter at that time temporarily as a normal input-control 
parameter in the engine operational status at that time when the output value of vehicles becomes permission 
conformity within the limits of a target output value or a target output value within the limits of the operation time by 
which limitation was carried out [ above-mentioned ] is provided. The control unit for vehicles according to claim 27 
which uses the memorized normal input-control parameter in the engine operational status at that time as an input- 
control parameter when the output value of vehicles does not become permission conformity within the limits of a 
target output value within the limits of the operation time by which limitation was carried out [ above-mentioned ]. 
[Claim 30] Control means for vehicles possessing the target output-value setting means for setting up the above- 
mentioned target output value according to claim 1. 

[Claim 31] The above-mentioned target output value is a control unit for vehicles according to claim 30 containing at 
least two of power torque, mpg, and the amounts of exhaust air emission. 

[Claim 32] The control unit for vehicles according to claim 31 which is the amount of NOX(s) by which the above- 
mentioned amount of exhaust air emission is discharged from a combustion chamber. 

[Clahn 33] The above-mentioned target output value is a control unit for vehicles according to claim 30 with which a 
different value according to an engine's operational status is set up. 

[Claim 34] The above-mentioned engine's operational status is a control unit for vehicles according to claim 33 which 
is either or the both sides of an engine's demand torque or an engine rotational frequency. 
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[Claim 35] The control unit for vehicles according to claim 30 with which a part of above-mentioned target output 
value [ at least ] is memorized beforehand. 

[Claim 36] The control unit for vehicles according to claim 30 with which a part of above-mentioned target output 
value [ at least ] is computed based on the specification data of the vehicles which are controlled systems. 
[Claim 37] The control unit for vehicles according to claim 36 with which the vehicles model which outputs the 
presumed output value of actual vehicles is provided if an input-control parameter is inputted, the operating fi-equency 
of a operating range at the time of making it run vehicles wifli the run mode beforehand defined using this vehicles 
model is called for, and a target output value is computed using this operating frequency. 
[Claim 38] The control unit for vehicles according to claim 37 memorized by the storage for which the above- 
mentioned run mode is exchangeable. 

[Claim 39] The control unit for vehicles according to claim 37 with which the above-mentioned run mode is received 
by means of communications fi*om the outside. 

[Claim 40] The control unit for vehicles according to claim 30 memorized by the storage for which a part of above- 
mentioned target output value [ at least ] is exchangeable. 

[Claim 41] The control unit for vehicles according to claim 30 with which a part of above-mentioned target output 
value [ at least ] is received by means of communications from the outside. 

[Claim 42] The control unit for vehicles possessing an evaluation means to evaluate whether each output value is in 
pennission conformity within the limits of a target output value according to claim 1 . 

[Claim 43] It is the control unit for vehicles according to claim 42 estimated that the above-mentioned evaluation 
means has each output value in permission conformity within the limits of a target output value when the deflection of 
each output value and the target output value which corresponds, respectively is smaller than the reference value which 
corresponds, respectively, or when the interrelation of each deflection is in the interrelation which is accepted to 
conform, and which was defined beforehand. 

[Claim 44] It is the control unit for vehicles according to claim 42 by which the evaluation point fimction from which 
an evaluating point serves as the maximum is set up to each output value when an output value is a target output value, 
and it evaluates whether the above-mentioned evaluation means has each output value in pennission conformity within 
the limits of a target output value based on each evaluating point over each output value. 

[Claim 45] The above-mentioned evaluation means is a control unit for vehicles according to claim 44 estimated that 
each evaluating point over each output value is larger than the reference point which corresponds, respectively, or each 
output value is in permission conformity within the limits when the interrelation of each evaluating point to each 
output value is in the interrelation which is accepted to conform, and which was defined beforehand. 
[Claim 46] It is the control unit for vehicles according to claim 44 which falls rapidly even if the evaluation point 
function is set up to an engine's demand torque, the evaluating point which becomes settled from this evaluation point 
fiinction serves as the maximum when an output torque is desired value, and an output torque shifts from desired value 
to any by the side of low torque or high torque. 

[Claim 47] It is the control unit for vehicles according to claim 44 which will fall if the evaluation point function is set 
up from the combustion chamber to the amount of NOX(s) discharged, the evaluating point which becomes settled 
from this evaluation point fiinction serves as the maximum when there are few amounts of NOX(s) than desired value, 
and the amount of NOX(s) increases more than desired value. 

[Claim 48] It is the control unit for vehicles according to claim 47 to which the above-mentioned conformity operation 
means changes the input-control parameter related to mpg so that mpg may become good when there are few amounts 
of NOX(s) than desired value. 

[Claim 49] The evaluating point which the evaluation point fiinction is set up to mpg and becomes settled from this 
evaluation point fiinction is a control unit for vehicles according to claim 44 which falls, so that mpg becomes bad. 
[Claim 50] It is the control unit for vehicles according to claim 44 to which the input-control parameter which the 
input-control parameter combination suitable for carrying out conformity operation to the output value of each vehicles 
is defined, and is combined with the low output value of this evaluating point in order to bring the above-mentioned 
conformity operation means close to the target output value which precedes the low output value of an evaluating point 
with other output values, and corresponds to the evaluating point of others [ points / evaluating / one of] at the time of 
a low is changed preferentially. 

[Claim 51] The above-mentioned conformity operation means is a control unit for vehicles according to claim 44 with 
which an output value with the inclination for a ramp of an evaluation point fiinction the input-control parameter 
combination suitable for carrying out conformity operation to the output value of each vehicles is defined, and the 
evaluation point fimction set up to each output value has a part for the ramp which descends as it separates from the 
target output value to which an output value corresponds, and more sudden carries out feedback control of the input- 
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control parameter so that an output value may approach a target output value quickly. 

[Claim 52] The above-mentioned conformity operation means is a control unit for vehicles according to claim 1 to 
which one of input-control parameters is preferentially changed in order to bring one of output values close to the 
target output value which has priority and corresponds to other output values. 

[Claim 53] The output value brought close to a target output value preferentially is a control unit for vehicles according 
to claim 52 which changes according to an engine's operational status. 

[Claim 54] The control unit for vehicles according to claim 1 by which vehicles are controlled based on the parameter 
conformity value of the input-control parameter defined by the above-mentioned conformity value setting means. 
[Claim 55] The above-mentioned conformity value setting means is a control unit for vehicles according to claim 1 
which makes two or more above-mentioned input-control parameters when becoming permission conformity within 
the limits of the target output value to which two or more above-mentioned output values correspond, respectively, or a 
target output value a parameter conformity value. 

[Claim 56] The record medium which recorded the program for making any 1 term of 20 and 24 to 34, 36, 37, 39, and 
42 to 55 realize the control unit of a publication on the computer from the claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the control unit for vehicles, and a record 

medium. 

[0002] 

[Description of the Prior Art] When developing the internal combustion engine which will seemingly be newer than 
before, the work which searches for the value of the engine input-control parameter which can acquire the optimal 
power value, i.e., conformity work, is done. This conformity work is searched for the conformity value of the input- 
control parameter which can obtain the optimal power value, for example, the optimal unit-power torque, mpg, the 
amount of exhaust air emission, etc. over long time by changing fuel oil consumption and each value of an input- 
control parameter like fuel injection timing little by little based on experience. This is the same also about the time of 
developing the vehicles which will seemingly be new. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although it searches for the conformity value of an input-control 
parameter based on experience in this way, if the number of input-control parameters increases, in order to require time 
long in order for it to become difficult to find out the conformity value of each optimal input-control parameter and to 
find out the conformity value of an input-control parameter moreover, th«:e is a problem of it not only requiring time, 
but needing a great effort for development. 

[0004] The purpose of this invention is to offer the storage which memorized the program for performing the control 
unit for vehicles which can be on board and can do automatically the conformity work of the input-control parameter 
of vehicles or an engine, and a conformity operation, in order to solve such a problem. 
[0005] 

[Means for Solving the Problem] In the control unit for vehicles which changes according to the value of two or more 
input-control parameters with which it is [ for each of two or more output values of vehicles controlling vehicles by 1st 
invention, in order to attain the above-mentioned purpose ] common, respectively A conformity operation means to 
change two or more input-control parameters, respectively so that it may become the target output value to which two 
or more output values correspond, respectively, A conformity value setting means to define the parameter conformity 
value of these input-controls parameter based on the value of two or more input-control parameters when becoming 
permission conformity within the limits of the target output value to which two or more output values correspond, 
respectively, or a target output value is provided. 

[0006] In the 2nd invention, in the 1st invention, the output value of vehicles is a power value and an input-control 
parameter is an engine's input-control parameter. In the 3rd invention, the power value contains at least two of power 
torque, mpg, and the amounts of exhaust air emission in the 2nd invention. In the 4th invention, the input-control 
parameter contains fuel oil consumption and fuel injection timing at least in the 2nd invention. 
[0007] In the 5th invention, in the 1st invention, the input-control parameter combination suitable for carrying out 
conformity operation to each output value is defined, and each output value is made into permission conformity within 
the limits of a target output value or a target output value by changing the input-control parameter combined with each 
output value, respectively. In the 6th invention, in the 5th invention, combination is combination with one output value 
which changes with sufficient sensitivity, when changing one input-control parameter and input-control parameter. 
[0008] In the 7th invention, combination consists of fuel oil consumption and unit-power torque in the 6th invention. In 
the 8th invention, combination consists of fuel injection timing and mpg in the 6th invention. In the 9th invention, 
combination consists of the amount of NOX(s) discharged from the oxygen density and combustion chamber in the 
inspired gas supplied to a combustion chamber in the 6th invention. 
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[0009] In the 10th invention, combination consists of fuel injection pressure and smoked concentration of the exhaust 
gas discharged from a combustion chamber in the 6th invention. In the 1 1th invention, combination consists of the 
amount and combustion noise of the pilot injection performed before the main injection in the 6th invention. In the 
12th invention, in the 5th invention, combination consists of combination of one output value and two or more input- 
control parameters, and each output value is made into permission conformity within the limits of the target output 
value which corresponds, respectively, or a target output value by changing two or more input-control parameters 
combined with each output value, respectively. 

[0010] In the 5th invention, feedback control of each input-control parameter is simultaneously carried out so that it 
may become the target output value to which the output value combined with each input-control parameter, 
respectively corresponds, respectively, and the 13th invention is searched for the parameter conformity value of an 
input-control parameter by it. In the 14th invention, in the 13th invention, the relation with the output value combined 
with the input-control parameter and the input-control parameter is called for in the form of a sensitivity function, and 
feedback control of the input-control parameter is carried out according to the sensitivity called for from a sensitivity 
function. 

[001 1] In the 15th invention, a sensitivity function is defined by learning a corresponding output value in the 14th 
invention. In the 16th invention, the output value combined with the input-control parameter and the input-control 
parameter is in proportionality in the 13th invention. In the 17th invention, the output-value acquisition means for the 
output value of vehicles coming to hand is provided in the 1st invention. 

[0012] In the 18th invention, an output- value acquisition means receives the output value detected in actual vehicles as 
an output value of vehicles in the 17th invention. In the 19th invention, in the 17th invention, if an input-control 
parameter is inputted, the vehicles model which outputs the presumed output value of actual vehicles will be provided, 
and an output-value acquisition means will receive the presumed output value of a vehicles model as an output value of 
vehicles. 

[0013] In the 20th invention, in the 19th invention, a vehicles model is corrected so that it may be in agreement with 
the output value by which the presumed output value of a vehicles model was detected in actual vehicles based on the 
presumed output value of a vehicles model, and the output value detected in actual vehicles. In the 21st invention, a 
vehicles model is exchangeable for the vehicles model suitable for the vehicles which are controlled systems in the 
19th invention. 

[0014] In the 22nd invention, the vehicles model is memorized by the exchangeable record medium in the 21st 
invention. In the 23rd invention, in the 21st invention, it will complete, if a vehicles model inputs the specification data 
of the vehicles which are controlled systems, and specification data are memorized by the exchangeable record 
medium. 

[0015] in the 24th invention, the input-control parameter combination suitable for carrying out conformity operation to 
each presumed output value of a vehicles model sets in the 19th invention — having — one presumed output 

value of the vehicles models ~ permission conformity of a target output value — the time of becoming out of range — 
permission conformity - it is judged that abnormalities have arisen in the engine control section related to the input 
parameter combined with the presumed output value which became out of range 

[0016] In the 25th invention, conformity operation of the input parameter by the conformity operation means is always 
performed in the 1st invention. In the 26th invention, conformity operation of the input parameter by the conformity 
operation means is performed in the 1st invention if needed. By 27th invention, conformity operation of the input 
parameter by the conformity operation means is performed wittiin the limits of the limited operation time in the 1st 
invention. 

[0017] In the 28th invention, in the 27tti invention, when the output value of vehicles does not become permission 
conformity within the limits of a target output value or a target output value within the limits of the limited operation 
time, it is judged that abnormalities are in a control system. In the 29th invention, it sets to the 27th invention. A 
storage means to memorize the input-control parameter at that time temporarily as a normal input-control parameter in 
the engine operational status at that time when the output value of vehicles becomes permission conformity within the 
limits of a target output value or a target output value within the limits of the limited operation time is provided. When 
the output value of vehicles does not become permission conformity within the limits of a target output value within 
the limits of the limited operation time, the memorized normal input-control parameter in the engine operational status 
at that time is used as an input-control parameter. 

[001 8] In the 30th invention, the target output-value setting means for setting up a target output value is provided in the 
1st invention. In the 31st invention, the target output value contains at least two of power torque, mpg, and the amounts 
of exhaust air emission in the 30th invention. In the 32nd invention, it is the amount of NOX(s) by which the amount 
of exhaust air emission is discharged from a combustion chamber in the 31st invention. 
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[0019] In the 33rd invention, the value from which a target output value differs according to an engine's operational 
status is set up in the 30th invention. In the 34th invention, an engine's operational status is either or the both sides of 
an engine's demand torque or an engine rotational frequency in the 33rd invention. In the 35th invention, a part of 
target output value [ at least ] is beforehand memorized in tiie 30th invention. 

[0020] In the 36th invention, a part of target output value [ at least ] is computed in the 30th invention based on the 
specification data of the vehicles which are controlled systems. In ttie 37th invention, in the 36th invention, if an input- 
control parameter is inputted, the vehicles model which outputs the presumed output value of actual vehicles is 
provided, the operating frequency of a operating range at the time of making it run vehicles with the run mode 
beforehand defined using the vehicles model is called for, and a target output value is computed using operating 
frequency. 

[0021] In the 38th invention, the storage for which run mode is exchangeable memorizes in the 37th invention. In the 
39th invention, run mode is received by means of communications from the outside in the 37th invention. In the 40th 
invention, the storage for which a part of target output value [ at least ] is exchangeable memorizes in the 30th 
invention. 

[0022] In the 41 st invention, a part of target output value [ at least ] is received by means of communications from the 
outside in the 30th invention. An evaluation means by which the 42nd invention estimates whether each output value is 
in permission conformity within the limits of a target output value in the 1st invention is provided. The 43rd invention 
estimates that an evaluation means has each output value in permission conformity within the limits of a target output 
value when the deflection of each output value and the target output value which corresponds, respectively is smaller 
than the reference value which corresponds, respectively, or when the interrelation of each deflection is in the 
interrelation which is accepted to conform and which was defined beforehand in the 42nd invention. 
[0023] In the 42nd invention, when an output value is a target output value, the evaluation point fiinction from which 
an evaluating point serves as the maximum is set up to each output value, and the 44th invention estimates whether an 
evaluation means has each output value in permission conformity within the limits of a target output value based on 
each evaluating point over each output value. In the 44th invention, each evaluating point over each output value of an 
evaluation means is larger than the reference point which corresponds, respectively, or when the interrelation of each 
evaluating point to each output value is in the interrelation which is accepted to conform and which was defined 
beforehand, it estimates by 45th invention that each output value is in permission conformity within the limits. 
[0024] In the 46th invention, in the 44th invention, the evaluation point fiinction is set up to an engine's demand torque, 
the evaluating point which becomes settied from this evaluation point fiinction serves as the maximum, when an output 
torque is desired value, and even if an output torque shifl:s from desired value to any by the side of low torque or hi^ 
torque, it falls rapidly. In the 47th invention, in the 44th invention, the evaluation point function is set up to the amount 
of NOX(s) discharged from a combustion chamber, the evaluating point which becomes settled from this evaluation 
point fiinction serves as the maximum, when there are few amounts of NOX(s) than desired value, and if the amount of 
NOX(s) increases more than desired value, it will fall. 

[0025] In the 48th invention, in the 47th invention, when there are few amounts of NOX(s) than desired value, a 
conformity operation means changes the input-control parameter related to mpg so that mpg may become good. In the 
49th invention, in the 44th invention, the evaluation point function is set up to mpg, and the evaluating point which 
becomes settled from this evaluation point fiinction falls, so that mpg becomes bad. 

[0026] In the 50th invention, the input-control parameter combination suitable for carrying out conformity operation to 
the output value of each vehicles is defined in the 44th invention. In order to bring close to the target output value 
which a conformity operation means precedes the low output value of an evaluating point with other output values at 
the time of a low, and corresponds to the evaluating point of others [ points / evaluating / one of], the input-control 
parameter combined with the low output value of an evaluating point is changed preferentially. 
[0027] In the 51st invention, the input-control parameter combination suitable for carrying out conformity operation to 
the output value of each vehicles is defined in the 44th invention. The evaluation point fiinction set up to each output 
value has a part for the ramp which descends as it separates from the target output value to which an output value 
corresponds, a conformity operation means Feedback control of the input-control parameter is carried out so that the 
output value to which an output value with the more sudden inclination for a ramp of an evaluation point fiinction 
corresponds may approach a target output value quickly. 

[0028] In the 52nd invention, in the 1st invention, a conformity operation means changes one of input-control 
parameters preferentially, in order to bring one of output values close to the target output value which has priority and 
corresponds to other output values. In the 53rd invention, the output value brought close to a target output value 
preferentially changes in the 52nd invention according to an engine's operational status. 

[0029] In the 1st invention, vehicles are controlled by 54th invention based on the parameter conformity value of the 
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input-control parameter defined by the conformity value setting means. In the 55th invention, a conformity value 
setting means makes two or more input-control parameters when becoming permission conformity within the limits of 
the target output value to which two or more output values correspond, respectively, or a target output value a 
parameter conformity value in the 1st invention. 

[0030] In the 56th invention, the record medium which recorded the program for making the 1 to 20 and 24 to 34, 36, 

37, 39, and 42 to 55th either realize the control xmit of a publication on the computer is offered. 

[0031] 

[Embodiments of the Invention] Drawing 1 shows the internal combustion engine ****(ed) by vehicles. Although this 
internal combustion engine is a 4-cylinder compression-ignition formula internal combustion engine, this internal 
combustion engine may be a jump-spark-ignition formula internal combustion engine. When drawing 1 is referred to, 
the electric control formula fuel injection valve for turning 1 to an engine main part, turning 2 to the combustion 
chamber of each cylinder 3, and injecting fuel and 4 show the hand control or the automatic transmission by which an 
inlet manifold and 5 were attached in the exhaust manifold, and 6 was attached in the engine main part 1 , respectively. 
An inlet manifold 4 is connected with an air cleaner 8 through an air intake duct 7, and the inhalation air-content 
detector 9 for detecting an inhalation air content is arranged in the air intake duct 7. Furthermore, the throttle valve 1 1 
driven with an actuator 1 0 like a step motor in the air intake duct 7 of inhalation air-content detector 9 lower stream of 
a river is arranged, and the temperature sensor 12 for detecting inhalation sky atmospheric temperature is arranged in 
the air intake duct 7 of the inhalation air-content detector 9 upstream. 

[0032] On the other hand, an exhaust manifold 5 is connected with a catal)^ic converter 14 through an exhaust pipe 13, 
and the temperature sensor 16 for detecting the NOX sensor 15 and exhaust gas temperature for detecting the NOX 
concentration of exhaust gas is arranged in the exhaust pipe 13. It is mutually connected through the exhaust gas 
recycle (EGR is called hereafter) path 17 as the air intake duct 7 and exhaust manifold 5 of throttle- valve 1 1 lower 
stream of a river, and the EGR control valve 1 9 driven with an actuator 1 8 like a step motor is arranged in the EGR 
path 17. 

[0033] On the other hand, a fuel injection valve 2 is connected with a fuel reservoir and the so-called common rail 21 
through a fuel feeding pipe 20. The fuel which fuel was supplied into this common rail 21 from the strange fuel pump 
22 with the good discharge quantity of an electric control formula, and was supplied in the common rail 21 is supplied 
to a fiiel injection valve 2 through each fiiel feeding pipe 20. The fuel pressure sensor 23 for detecting the fuel pressure 
in a common rail 21 to a common rail 21 is attached, and the discharge quantity of a fuel pump 22 is controlled so that 
the fuel pressure in a common rail 21 turns into target fuel pressure based on the output signal of the fuel pressure 
sensor 23. 

[0034] Moreover, the rotational frequency sensor 24 for detecting an engine rotational frequency on the engine main 
part 1 is attached, and the sway sensor 25 for detecting vibration of the engine main part 1 is further attached in the 
engine main part 1 . Moreover, the load sensor 27 which generates the output voltage proportional to the amount of 
trodding of an accelerator pedal 26 is connected to the accelerator pedal 26 arranged at vehicles. 
[0035] The control unit 30 for vehicles consists of a digital computer, and A-D converter 37 connected to ROM (read- 
only memory)32, RAM (RAM)33 and CPU (microprocessor)34 which were mutually connected by the bidirectional 
bus 31, input port 35, an output port 36, and input port 35, and the drive circuit 38 connected to the output port 36 are 
provided. The signal which shows the gear ratio of a change gear 6 etc. as shown in drawing 1 , The inhalation air- 
content detector 9, a temperature sensor 12, the NOX sensor 15, Each output signal of a temperature sensor 16, the fuel 
pressure sensor 23, the rotational frequency sensor 24, a sway sensor 25, and the load sensor 27 is inputted into the 
input terminal 39 of corresponding A-D converter 37, or the direct-input terminal 40 to input port 35, respectively. The 
output terminal 41 of the drive circuit 38 is connected to a fuel injection valve 2, a change gear 6, the actuator 10 for 
throttle valves, the actuator 18 for EGR control valves, and a fuel pump 22. 

[0036] The control unit 30 for vehicles can also be used in common to various vehicles or internal combustion engines 
of form, and can also exchange the control unit 30 for vehicles if needed. Moreover, the storage 42 in which exchange 
Hke CD-ROM is possible is connectable with the bidirectional bus 31 of this control unit 30 for vehicles. Moreover, 
although not shown in drawing 1 , the various detection sensors to vehicles are connected to the input terminals 39 and 
40 of the control unit 30 for vehicles, and the output terminal 41 of the control unit 30 for vehicles is connected to the 
various actuators for vehicles control. 

[0037] Now, the conformity work to vehicles is searching for the value of the input-control parameter of vehicles 
which serve as a target output value to which each output value of vehicles corresponds fundamentally, respectively. 
The conformity work to an engine is also included in the conformity work to these vehicles, therefore the conformity 
work to vehicles is explained taking the case of the conformity work to the engine which is typical conformity work in 
the conformity work to vehicles below. 
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[0038] It is searching for the value of the input-control parameter of an engine which becomes the target output value 
to which each output value of an engine corresponds, respectively fundamentally [ the conformity work to an engine is 
the same as the conformity work to the vehicles mentioned above, and ]. As an engine's input-control parameter, in this 
case, fiiel oil consumption, fuel injection timing, Fuel injection pressure, the injection quantity of the pilot injection 
performed in advance of injection of a main fuel, The oxygen density in the inhalation air supplied to an inhalation air 
content, inhalation sky atmospheric temperature, and the combustion chamber etc. exists, and vibration of the amount 
of exhaust air emission, such as power torque, mpg, and NOX, HC, CO, the smoked concentration in exhaust gas, a 
combustion noise, and an engine, an exhaust gas temperature, etc. exist as a power value. 

[0039] Thus, both an engine's input-control parameters and power values are explained focusing on the case where 
made the oxygen density in fuel oil consumption, fuel injection timing, fiiel injection pressure, the pilot injection 
quantity, and inhalation air into an engine's input-control parameter below so that he could understand conformity 
work easily, and the smoked concentration and the combustion noise in power torque, mpg, the amount of NOX(s) in 
exhaust gas, and exhaust gas are made into a power value, although many things exist. In addition, mpg becomes good, 
so that mpg may say the case where the vehicles mileage per unit fuel consumption is said, and the fuel consumption 
per unit mileage, and mpg increases, in being the former, and mpg becomes good, so that mpg falls in the case of the 
latter. Therefore, in order to avoid derangement, in explanation of this invention, mpg uses well expression of being 
bad. 

[0040] Now, if one of input-control parameters, for example, fuel oil consumption, is changed, many an output value, 
i.e., power torque, mpg, the amounts of NOX(s), smoked concentration, and combustion noises will change. Then, 
when doing conformity work, the value of each input-control parameter is made to change in the example by this 
invention, respectively so that it may become the target output value to which each output value corresponds, 
respectively. Speaking more concretely, in the one example by this invention, defining the input-control parameter 
combination suitable for carrying out conformity operation to each output value, and carrying out feedback control of 
each input-control parameter simultaneously so that it may become the target output value to which the output value 
combined with each input-control parameter, respectively corresponds, respectively. 
[0041] Thus, if feedback control of each input-control parameter is carried out simultaneously, it will change 
automatically, being mutually adjusted until the value of each input-control parameter turns into a target output value 
to which each output value corresponds, respectively, and conformity of an input-control parameter will be performed 
by it. However, the value of the input-control parameter which can make a full power value in fact the target output 
value which corresponds, respectively may not exist, and in such a case, even if it carries out feedback control of each 
input-control parameter simultaneously, a full power value does not become with a corresponding target output value, 
respectively. However, if it is within limits which can be permitted even if an output value does not turn into a target 
output value, it will be the conformity which is considered as means. Therefore, in the example by this invention, if it 
becomes permission conformity within the limits of a target output value even if each output value does not turn into a 
target output value which corresponds, respectively, it will be judged that conformity of an input-control parameter 
was performed. 

[0042] The above is the outline of the conformity work by this invention. Next, the conformity work by this invention 
is explained concretely, referring to drawing 2 . In addition, drawing 2 shows the system chart of the conformity 
operation performed by being on board by the control unit 30 for vehicles, and engine control. Moreover, in drawing 
2 , 45 shows the vehicles which are ****(ing) the internal combustion engine shown in dr awing 1 . 
[0043] Reference of drawing 2 constitutes conformity operation and the engine control system fi-om three functional 
block of the functional block 50 called a torque manager, functional block called an emission manager, and functional 
block called a vehicles model. Moreover, the emission manager consists of functional block 51 called a target 
coordinator, functional block 52 called a constraint, and functional block called the coordinator for operation. 
[0044] On the other hand, a control input coordinator consists of the functional block 53 called control input initial 
value, functional block 54 called an optimizer, and functional block 55 called a convergence test, and a vehicles model 
consists of the functional block 56 called a design value model, functional block 57 called an optimizer, and functional 
block 58 called a study model. 

[0045] Next, the function of each functional block shown in d rawin g 2 is explained one by one. As shown in drawing 
2 , the information and environmental information about demand driving torque are inputted into the torque manager 
50 fi"om vehicles 45. Demand driving torque is driving torque which the operator of vehicles 45 is demanding, and this 
demand driving torque is proportional to tiie amount of trodding of the accelerator pedal 26 prepared in vehicles 45. On 
the other hand, environmental information is information which shows the gear ratio of the engine rotational fi-equency 
detected by the rotational frequency sensor 24, or a change gear 6. In the torque manager 50, the demand torque to an 
engine is computed based on the information which shows these demand driving torque, an engine rotational 
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frequency, and a gear ratio, and the information about this demand torque is inputted into the desired value coordinator 
51. 

[0046] In addition to the information and environmental infomiation about this demand torque, the information about 
the constraint from the output value and ftmctional block 52 of a vehicles model is inputted into the desired value 
coordinator 51, and the target output value of an imit-power value is set up based on the output value and constraint of 
these demand torque, environmental information, and a vehicles model in this desired value coordinator 51. Therefore, 
this desired value coordinator 51 forais the target output- value setting means for setting up a target output value. 
[0047] The target output values set up in this desired value coordinator 51 are power torque, mpg, the amount of NOX 
(s), smoked concentration, a combustion noise, etc., as mentioned above. In this case, since it is required that the output 
torque according to demand torque should be generated about an engine, the desired value of an output torque serves as 
demand torque. However, an output torque may have to be restricted, for example from the limit to the amount of 
exhaust air emission etc. It is judged in the desired value coordinator 51 whether an output torque must be restricted, 
and when it is judged that an output torque must be controlled in the desired value coordinator 51, as shown in drawing 
2 , the information about the limiting value of an output torque is inputted into the torque manager 50 from the desired 
value coordinator 51. 

[0048] If the information about the limiting value of an output torque is inputted into the torque manager 50, the torque 
manager 50 will be restricted so that the demand torque inputted into the desired value coordinator 51 may not exceed 
the limiting value of an output torque. Therefore, in this case, the desired value of an output torque serves as restricted 
demand torque. On the other hand, it can be referred to as one of the target output values also about mpg. However, 
since it is so good that what is necessary is just to avoid mpg, it is not necessary to define desired value especially 
about mpg. However, since C02 discharged in the atmosphere will increase if mpg becomes bad, in order to restrict 
the discharge of C02, the mpg limitation that mpg must not become bad any more may be set up. 
[0049] Since power torque will fall or mpg will get worse if it is going to reduce the amount of these NOX(s), smoked 
concentration, and a combustion noise, although a low is good, if low with natural about the amount of NOX(s) and 
smoked concentration which are other target output values, or a combustion noise, the desired value of the amount of 
these NOX(s), smoked concentration, or a combustion noise cannot be determined easily. Moreover, in determining the 
target output value of the amount of exhaust air emission, since a regulation value which is different for every country 
about especially exhaust air emission like the amount of NOX(s) or smoked concentration exists, you also have to take 
these regulation value into consideration. 

[0050] In this case, the typical regulations on exhaust air emission are the regulation on the amount of exhaust air 
emission at the time of making it have and run vehicles in the run mode which was able to be defined beforehand, and 
the so-called mode emission regulation. Then, it is made to set up the target output value of the amount of exhaust air 
emission so that this mode emission regulation may be filled with the example by this invention. About a setup of the 
target output value of this amount of exhaust air emission, the constraint and vehicles model in functional block 52 of 
drawing 2 are related, therefore these are explained one by one below. 

[0051] In the example shown in draw ing 2 , the constraint in functional block 52 shows the mode emission regulation 
value about NOX, HC and CO in exhaust gas, and smoked concentration, and this mode emission regulation value is 
inputted into the desired value coordinator 5 1 . This mode emission regulation value can also be made to be able to 
memorize beforehand in ROM32 of the control unit 30 for vehicles, and can also be made to memorize in the 
exchangeable storage 42. 

[0052] On the other hand, a vehicles model is a model which outputs the presumed output value of the actual vehicles 
45, when the input-control parameter of vehicles is inputted. For example, if input-control parameters, such as an 
oxygen density in fiiel oil consumption, fuel injection timing, fuel injection pressure, the pilot injection quantity, and 
inhalation air, are inputted into a vehicles model, estimate, such as power torque according to the input-control 
parameter, mpg, the amount of NOX(s), smoked concentration, and a combustion noise, will be outputted from a 
vehicles model. 

[0053] For example, power torque is the function of the injection energy to an engine, an ignition stage, and the rate of 
combustion, therefore if the structure of a combustion chamber and the hardware of an engine like a size become 
settled, power torque is computable from the value of input-control parameters, such as fuel oil consimiption, fuel 
injection timing, fUel injection pressure, an inhalation air content, the amount of EGR gas, and inhalation sky 
atmospheric temperature. Thus, the computed power torque is outputted from a vehicles model as a presumed output 
torque of the actual vehicles 45. 

[0054] Thus, if the hardware of engines, such as an engine's structure and configuration, and a size, becomes settled in 
an internal combustion engine, a fixed relation will be materialized between an input-control parameter and an output 
value, and this relation can be expressed with the operation expression containing the coefficient which becomes 
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settled from the size of each part etc. In the example shown in drawing 2 , the value of these coefficients about the 
vehicles 45 used as a controlled system is beforehand memorized in the example which the design value model 56 in a 
vehicles model consists of operation expression containing these coefficients etc., and is shown in dra wing 2 . 
[0055] However, in the example shown in this vehicles model, i.e., dr awin g 2 , the design value model 56 is 
exchangeable for the vehicles model 56 suitable for the vehicles, i.e., a design value model, if the vehicles which are 
controlled systems change. In this case, the vehicles model 56, i.e., a design value model, can be stored in the 
exchangeable storage 42. Moreover, the vehicles model 56, i.e., a design value model, contains the coefficient which 
becomes settled from the size of each part of the vehicles which are controlled systems etc., i.e., the coefficient which 
becomes settled from the specification data of the vehicles which are controlled systems, and if the specification data 
of the vehicles which are controlled systems become settled in this case, the vehicles model 56, i.e., a design value 
model, will complete it. Therefore, the storage 42 for which the specification data of the vehicles which are controlled 
systems are exchangeable can be made to be able to memorize, and a vehicles model, i.e., a design value model, can be 
completed by inputting into a vehicles model the specification data of the vehicles which serve as a controlled system 
from this storage 42. 

[0056] By the way, when the output value of the design value model 56 is in agreement with the output value of the 
actual vehicles 45, the output value of the design value model 56 can be used as an output value of a vehicles model. 
May not be in agreement with the output value of the vehicles 45 with the actual output value of the design value 
model 56 in fact, especially when vehicles 45 use them for a long period of time, continuing, the output value of the 
design value model 56 stops however, being in agreement with the output value of the actual vehicles 45 with secular 
change. Then, in the example shown in drawing„2 , it is made to correct the design value model 56, and, for the reason, 
the optimizer 57 and the study model 58 are formed so that the output value of a vehicles model may be in agreement 
with the output value of the actual vehicles 45. 

[0057] That is, in the example shown in d rawin g 2 , the output value of the design value model 56 and the output value 
of the study model 58 are added, and let this addition result be the presumed output value of a vehicles model. On the 
other hand, the output estimate of a vehicles model is inputted into an optimizer 57, and the sensor information which 
contained the output signal of the inhalation air-content detector 9, a temperature sensor 12, the NOX sensor 15, a 
temperature sensor 16, the fuel pressure sensor 23, and sway sensor 25 grade on the other hand is inputted. In an 
optimizer 57, the output value of the study model 58 is adjusted so that this deflection may serve as zero based on the 
deflection of the presumed output value of a vehicles model, and the output value of the actual vehicles 45. 
Consequently, in the example shown in drawing 2 , the presumed output value of a vehicles model will be in 
agreement with the output value of the actual vehicles 45. In addition, without forming the study model 58 in this case, 
an optimizer 57 can also adjust the design value model 56 so that the output value of a vehicles model may tum into an 
output value of the actual vehicles 45. 

[0058] Now, it is made to set up the target output value of the amount of exhaust air emission, and the target output 
value of the amount of exhaust air emission is computed using NOX, HC and CO in the constraint in fiinctional block 
52, i.e., exhaust gas, the mode emission regulation value about smoked concentration, and a vehicles model by the 
desired value coordinator 5 1 in this case so that mode emission regulation may be filled with the example by this 
invention in the desired value coordinator 51, as mentioned above. Next, the calculation method of target output 
values, such as the amount of exhaust air emission using this vehicles model, is explained. 
[0059] That is, in the example by this invention, the run mode defined to mode emission regulation is memorized 
beforehand. Drawing 3 (A) shows an example in this run mode, and the vehicle speed is made to change in connection 
with the passage of time in the example shown in drawing 3 (A). In addition, it can be remembered that this run mode 
can respond to any exhaust air emission regulations since various run modes exist to exhaust air emission regulation to 
the storage 42 for which this run mode is exchangeable. 

[0060] Moreover, when moving to the zone where an exhaust air emission regulation value differs from the run mode 

to exhaust air emission regulation, it is desirable that these emission regulation value and run mode are automatically 
switched based on the information sent from a communication station. Therefore, it can also constitute so that means of 
conmiunications may receive run mode from the outside. 

[0061] Now, in the example by this invention, in order to compute target output values, such as the amount of exhaust 
air emission, use a vehicles model first and it is made to run vehicles according to run mode, and the operating 
frequency of a operating range is called for by it. Drawing 3 (B) shows the called-for operating frequency, and, in the 
deeper portion, operating frequency is high in dr awin g 3 (B). Moreover, operating frequency is expressed in the form 
of die flinction of the demand torque TQ and the engine rotational frequency N by the example which the vertical axis 
shows an engine's demand torque TQ in drawing 3 (B), and the horizontal axis shows the engine rotational frequency 
N, therefore is shown in drawing 3 (B). In addition, in dra wing 3 (B), although operating frequency is divided into four 
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groups, it can also be divided into much more groups. 

[0062] In the desired value coordinator 51, target output values, such as the amount of exhaust air emission, are 
defined using the operating frequency map shown in this drawing 3 (B). Drawing 4 (A) shows the target output value 
of NOX as an example of representation, and, in the deeper portion, the target output value of NOX is high in drawing 
4 (A). Moreover, the target output value of NOX is expressed in the form of the fiinction of the demand torque TQ and 
the engine rotational frequency N by the example which the vertical axis shows an engine's demand torque TQ in 
drawing 4 (A), and the horizontal axis shows the engine rotational frequency N, therefore is shown in drawin g 4 (A). In 
addition, in drawing 4 (A), although the target output value of NOX is divided into four groups, it can also be divided 
into much more groups. Moreover, the boundary line of the operating frequency shown in drawing 3 (B) is 
simultaneously shown in drawi ng 4 (A). 

[0063] If the desired value of a certain demand torque TQ and the operating frequency in a certain engine rotational 
fi-equency N, and NOX is known, the discharge of NOX in a certain demand torque TQ and a certain engine rotational 
fi-equency N is computable by carrying out the multiplication of the desired value of NOX to operating firequency. 
Therefore, when it asks for the sum of the product of all the demand torque TQ and the operating frequency in all the 
engine rotational frequencies N, and the desired value of NOX, all the presumed discharges of NOX when the sum of 
this product makes it run vehicles according to run mode will be computed. 

[0064] In this case, when all the presumed discharges of computed NOX are too lower than the mode emission 
regulation value of NOX, each boundary lines a, b, and c of the target output value of NOX are made to move to a low 
torque side as a whole in drawin g 4 (A). On the other hand, when all the presumed discharges of computed NOX are 
higher than the mode emission regulation value of NOX, each boundary lines a, b, and c are made to move to a high 
torque side as a whole, and are made to change to the profile configuration of each boundary lines a, b, and c so that 
the overlapping fields of the high field of the desired value of NOX and the field where operating frequency is high 
may become small if needed further. 

[0065] Adjustment of such each boundary lines a, b, and c is performed in the desired value coordinator 51, and this 
adjustment is performed until all the presumed discharges of NOX satisfy the mode emission regulation value of NOX 
in the desired value coordinator 51. When all the presumed discharges of NOX satisfy the mode emission regulation 
value of NOX, according to the demand torque TQ and the engine rotational fi-equency N, the desired value of NOX 
will become settled. 

[0066] The map as shown in drawin g 4 (A) also to smoked concentration, respectively is prepared, and a map is 
adjusted so that all the presumed discharges of a smoke may satisfy the mode emission regulation value of the amount 
of smokes like the case where it is NOX. Moreover, the map as shown in drawing 4 (A) also to the amount of HC in 
exhaust gas or the amount of CO, respectively is prepared, and the map which corresponds, respectively so that all the 
presumed discharges of HC or CO may satisfy the mode emission regulation value of HC or CO about these HC or CO 
as well as the case of NOX, respectively is adjusted. Moreover, the engine demand torque TQ and the desired value 
according to the engine rotational frequency N are defined also to the combustion noise. 

[0067] On the other hand, drawing 4 (B) shows the desired value of mpg. In addition, it is divided into some operating 
range by the boundary line like the map shown in drawing 4 (A) also in the map shown in drawing 4 (B). Also in this 
case, the presumed mpg when running vehicles in run mode is computable. However, as mentioned above, it is not 
necessary to prepare such a map especially about mpg. 

[0068] iTius, in the desired value coordinator 51, the desired value of mpg is computed depending on the desired value 
of unit-power torque, the desired value of the amount of exhaust air emission, the desired value of a combustion noise, 
and the case. In this case, a different value according to an engine's operational status is set up so that drawin g 4 (A) 
may show desired value, such as the amount of exhaust air emission, and in the example shown in drawiiig„4 (A), a 
different value according to an engine's demand torque TQ and the engine rotational frequency N is set up. In this case, 
desired value, such as the amount of exhaust air emission, can also be set up based on eitfier the engine demand torque 
TQ or the engine rotational frequency N. 

[0069] Moreover, a part of target output values [ at least ], such as desired value of the amoimt of NOX(s), can also be 
memorized beforehand, it can make the specification data of the vehicles which are controlled systems able to 
memorize, and can also compute a part of target output value [ at least ] from this specification data. Furthermore, it 
can also memorize to the storage 42 for which a part of target output value [ at least ] is exchangeable, and it can also 
constitute so that means of communications may receive a part of target output value from the outside. 
[0070] Now, if each target output value is computed in the desired value coordinator 51, these target output value will 
be sent into the coordinator for operation, and the conformity work to vehicles will be done in this coordinator for 
operation. That is, this coordinator for operation is searched for the value of an input-control parameter which becomes 
permission conformity within the limits of the target output value to which the output value of vehicles corresponds. 
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respectively, or a target output value. 

[0071] That is, the target output value computed in the desired value coordinator 51 as shown in drawing 2 is inputted 
into functional block 53 and the optimizer 54 which are called control input initial value. The initial value of an input- 
control parameter is outputted from this functional block 53. Although any value can be used as this initial value, in the 
example by this invention, it considers as the unformatted input parameter value from which the target output value 
according to engine operational status is obtained as initial value, such unformatted input parameter value — as an 
engine*s demand torque and the function of an engine rotational frequency — the form of a map — beforehand ~ the 
inside of ROM32 ~ or it memorizes in the exchangeable storage 42 

[0072] On the other hand, the output value of an optimizer 54 is added to the initial value of the input-control 
parameter outputted from functional block 53, and this addition result is inputted into a vehicles model as temporary 
input-control parameter value. In a vehicles model, an output value is computed based on this temporary input-control 
parameter value, and this output value is inputted into an optimizer 54. In this optimizer 54, the correction value of an 
input-control parameter with which the output value of a vehicles model approaches a target output value based on this 
output value is outputted. That is, this optimizer 54 will be searched for an input-control parameter with which the 
output value of vehicles becomes permission conformity within the limits of a target output value or a target output 
value. 

[0073] Then, search of this input-control parameter in an optimizer 54 is explained below. In the example by this 
invention, in order to search for an input-control parameter, the input-control parameter combination suitable for 
carrying out conformity operation to the output value of vehicles is defined. In the one example by this invention, this 
combination consists of combination with one output value which changes with the most sufficient sensitivity, when 
changing one input-control parameter and this input-control parameter. It is as follows when the combination of the 
input-control parameter and output value which are used in the example by this invention is enumerated. 
[0074] Put together as fuel oil consumption and unit-power torque. Put together as fuel injection timing and mpg. Put 
together as the amount of NOX(s) discharged from the oxygen density and combustion chamber in the inspired gas 
supplied to a combustion chamber. Put together as fuel injection pressure and the smoked concentration in the exhaust 
gas discharged from a combustion chamber. 

[0075] Put together as the amount and combustion noise of the pilot injection performed before the main injection. If 
fuel oil consumption increases in the 1st above-mentioned combination, in connection with it, unit-power torque will 
increase with sufficient sensitivity. When fuel injection timing is brought forward in the 2nd above-mentioned 
combination, an amount unbumt [ HC ] may fall and it may come to have mpg by good sensitivity thus. 
[0076] If the oxygen density in inhalation air is reduced in the 3rd above-mentioned combination, combustion 
temperature will fall and the amount of NOX(s) will decrease with sufficient sensitivity thus. If fuel injection pressure 
is increased in the 4th above-mentioned combination, the atomization of injection fuel will be promoted and smoked 
concentration will fall thus. If the pilot injection quantity is increased in the 5th above-mentioned combination, the rate 
of increase of the combustion pressure when injecting a main fuel will become small, and a combustion noise will 
become low thus. 

[0077] Furthermore, in the example by this invention, in order to search for the parameter conformity value of an 
input-control parameter, feedback control of each input-control parameter is simultaneously carried out so that it may 
become the target output value to which the output value combined with each input-control parameter, respectively 
corresponds, respectively. That is, feedback control is carried out so that it may become a corresponding [ feedback 
control is carried out so that it may become a corresponding / feedback control is carried out so that it may become a 
corresponding / feedback control is carried out so that, as for fuel oil consumption, power torque may serve as a target 
output value, and / to engine's operational status simultaneously target / oxygen density / in inhalation air / amount / of 
NOX(s) ] output value, and / to engine's operational status simultaneously target / injection pressure / fuel / 
concentration / smoked ] output value, and / to engine's operational status simultaneously target / injection quantity In 
addition, fuel injection timing is controlled so that mpg becomes as good as possible. 

[0078] Thus, when feedback control of each input-control parameter was carried out simultaneously, as it mentioned 
above, it will change automatically, being mutually adjusted until each input-control parameter serves as a target 
output value to which each output value corresponds, respectively, and conformity of an input-control parameter will 
be performed thus. In addition, this feedback control is performed by proportional-plus-integral control in the example 
by this invention. That is, when a proportionality component is set to P and an integration component is set to I, 
amount of amendments deltaF of tfie input-control parameter outputted from an optimizer 54 is expressed with the 
following formula. 

[0079] I=RKi (output- value-target output value) 
P=Kp (output-value-target output value) 
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deltaF=P+I - Ki and Kp are proportionality constants here In addition, in the example by this invention, the output 
value of a vehicles model is used as an output value for computing above-mentioned I component and above- 
mentioned P component. However, the output value detected in the vehicles 45 actual as an output value for computing 
these I component and P component can also be used. 

[0080] By the way, the feedback control of an input-control parameter can be regarded as the output value combined 
with an input-control parameter and this input-control parameter being in proportionality, and can also be performed, if 
a proportionality constant is set to K - between fuel oil consumption and unit-power torque - unit-power torque =K- 
fuel oil consumption ~ related - it can be rich, and feedback control can be made and carried out In this case, the value 
of the proportionality constant Ki in the above-mentioned I component turns into constant value, and let the value of 
the proportionality constant Kp in P component be constant value. 

[0081] On the other hand, in the example by this invention, in order to do the optimal conformity work, the relation 
with the output value combined with an input-control parameter and this input-control parameter is called for in the 
form of a sensitivity function, and according to the sensitivity called for from this sensitivity function, feedback control 
of the input-control parameter is carried out. The sensitivity function which shows the relation between fuel oil 
consumption and power torque as an example is shown in drawing 5 . In addition, each sensitivity function is called for 
near the initial value outputted from the functional block 53 of draw^ , i.e., the value of an unformatted input 
control parameter. 

[0082] When performing feedback control using this sensitivity function, it is made to change according to the 
sensitivity of the value of the proportionality constant Kp in the value of the proportionality constant Ki in I component 
of the proportional-plus-integral control mentioned above, or P component asked for either from a sensitivity function 
at least. For example, in drawin g 5 , the present fuel oil consumption and an output torque are in a zero, and suppose 
that the desired value of fuel oil consumption and an output torque was QO and TQO, respectively. In this case, an 
increased part (Ql ->Q0) of fuel oil consumption required to increase an output torque from TQl to TQO compared 
with an increased part (0 ->Q1) of fuel oil consumption required to increase an output torque from a zero to TQl 
becomes large. That is, it is necessary to increase an increased part of fuel oil consumption, so that an output torque 
approaches desired value for completing an output torque as desired value promptly using proportional-plus-integral 
control. It is necessary to enlarge a proportionality constant Ki or the value of Kp, so that an output torque will 
approach desired value, if it says and changes. It is necessary to enlarge a proportionality constant Ki or the value of 
Kp, so that the sensitivity of increase of the output value to increase of input-control parameter value becoming low, 
speaking generally. 

[0083] Therefore, in the example by this invention, the sensitivity function is set up about the input-control parameter 
and output value of class doubling, and it is set up so that it may become so large that the sensitivity of increase of an 
output value [ as opposed to increase of input-control parameter value in a proportionality constant Ki or the value of 
Kp ] becomes low. While each input-control parameter is mutually adjusted by doing in this way, it converges on a 
parameter conformity value promptly. 

[0084] In addition, in the example by this invention, each sensitivity function is defined by learning from the output 
value of the vehicles model combined with the input-control parameter to a vehicles model, and this input-control 
parameter. Moreover, all the output values related if the value of one input-control parameter is changed in fact as 
mentioned above change. If it says and changes, one output value will be influenced of two or more input-control 
parameters. Therefore, one output value and two or more input-control parameters are combined, and each output value 
can be completed as permission conformity within the limits of the target output value which corresponds, 
respectively, or a target output value by changing two or more input-control parameters combined with each output 
value. 

[0085] By the way, if it becomes permission conformity within the limits of the range which it will be the conformity 
which is considered as means if it is within limits which an output value can permit even if each output value does not 
turn into a target output value which corresponds, respectively, as mentioned above, therefore an output value can 
permit even if each output value does not tum into a target output value which corresponds, respectively in the 
example by this invention, i.e., a target output value, it is made to judge that conformity of an input-control parameter 
was performed. In the example by this invention, it is made for an evaluation means to estimate whether each output 
value is in permission conformity within the limits of a target output value, therefore this evaluation means is explained 
below. 

[0086] In the example by this invention, in order to evaluate whether each output value is in permission conformity 
within the limits of a target output value, the evaluation point function is set up to each output value, respectively, and 
an example of this evaluation point function is shown in (A) of drawing 6 , (B), and (C). In addition, in drawing 6 , (A) 
shows the evaluation point function about Torque TQ, (B) shows the evaluation point function about the amount of 



Page 11 of 13 



NOX(s), and (C) shows the evaluation point function about mpg. 

[0087] In the example shown in drawing 6 , these evaluation point function makes a horizontal axis an output value, 
the vertical axis is expressed as an evaluating point, and the evaluating point which becomes settled from these 
evaluation point function serves as the maximum, when an output value is in the target value or target within the limits. 
Maximum of an evaluating point is set to 1 .0 in the example shown in (C) from (A) of drawing 6 . The evaluation point 
function conceming [ drawing^ (A) ] torque as mentioned above is shown, and it sets on the horizontal axis of 
drawin g 6 (A), and is TQref The reference value, i.e., the desired value of an output torque, is expressed, the 
evaluating point in this evaluation point function ~ an output torque — desired value TQref it is — the time — 
maximum, 1 .0 [ i.e., ], becoming - an output torque - desired value TQref from - even if it shifts to any by the side 
of low torque or high torque, it falls rapidly 

[0088] On the other hand, as mentioned above, drawing 6 (B) shows the evaluation point function about the amount of 
NOX(s), and NOXref expresses the reference value, i.e., the desired value of the amount of NOX(s), in the horizontal 
axis of drawjng„6 (B). The evaluating point which becomes settled from this evaluation point function becomes 
maximum, 1.0 [ i.e., ], when there are few amounts of NOX(s) than desired value NOXref, and if the amount of NOX 
(s) increases more than desired value NOXref, it will fall. 

[0089] Moreover, as mentioned above, drawing 6 (C) shows the evaluation point function about mpg, and the 
evaluating point in this evaluation point function falls, so that mpg becomes bad. The method of evaluating whether 
each output value is in permission conformity within the limits using these evaluation point function explains some 
methods which can consider various methods and are considered below. 

[0090] It is the method of estimating that the 1st simplest evaluation method has each output value in permission 
conformity within the limits of a target output value when all the evaluating points over each output value exceed 
constant value, 0.9 [ for example, ]. It is the method of estimating that each output value is in permission conformity 
within the limits of a target output value when the reference point where a reference point is set to 0.8 to the amount of 
NOX(s), and each output value corresponds, respectively is crossed, while the 2nd evaluation method set up a 
reference point which is different to each output value, respectively, for example, set the reference point to 0.9 to the 
output torque. 

[0091] It is the method of estimating that the 3rd evaluation method has each output value in permission conformity 
within the limits of a target output value when the interrelation of each evaluating point to each output value is in the 
interrelation which is accepted to conform and which was defined beforehand. The interrelation of each evaluating 
point means the sum of for example, each evaluating point, and the product of each evaluating point here. Therefore, 
when the sum of each evaluating point crosses the reference point appointed beforehand, for example, or when the 
product of each evaluating point crosses the reference point appointed beforehand, it is estimated that each output 
value is in permission conformity within the limits of a target output value by this 3rd evaluation method. 
[0092] Thus, although various methods exist in the method of estimating that each output value is in permission 
conformity within the limits of a target output value, there is no change at the point of using the evaluating point over 
each output value also in which evaluation method. In addition, there is also a method using the deflection of each 
output value and the target output value which corresponds, respectively, without using the point evaluating [ these ] as 
the another evaluation method. In this case, when each deflection is smaller than the reference value which 
corresponds, respectively, or when the interrelation of each deflection is in the interrelation which is accepted to 
conform and which was defined beforehand, it is estimated that each output value is in permission conformity within 
the limits of a target output value. 

[0093] Next, the meaning of the configuration of each performance index is explained. As mentioned above, even if it 
is the case where which evaluation method is used, unless the evaluating point over each output value becomes high on 
the whole, it is not estimated that each output value is in permission conformity within the limits of a target output 
value. Therefore, in making the shape of a pulse as an evaluation point function indicated to be to drawing 6 (A), 
unless an output value becomes near a target output value, an output value does not become permission conformity 
within the limits. That is, it is judged that it suited when an output value turned into a target output value mostly in this 
case. 

[0094] It is judged that drawing 6 (A) suited when the evaluation point function of an output torque was expressed, 
therefore an output torque became desired value mostly about an output torque. Thus, the evaluation point function of 
the shape of a pulse as shown in drawing 6 (A) is used about the thing which wants to make an output value into a 
target output value. On the other hand, at the evaluation point function of a form as shown in drawing_6 (B), in the 
example shown in drawingjS (B) even if an output value becomes large somewhat from a target output value, even if 
the amount of NOX(s) becomes large somewhat from desired value NOXref, an evaluating point does not become so 
small. It is judged that it suited even if the output value was somewhat larger than the target output value, when said 
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and changed. In addition, what is necessary is just to consider as an evaluation point function to which an evaluating 
point becomes zero at a stretch from 1 .0, when making it the amount of NOX(s) want to exceed desired value NOXref 
at all in this case and the amount of NOX(s) exceeds desired value NOXref 

[0095] The evaluation point function of a form as shown in drawing 6 (B) is used about smoked concentration, the 
amount of HC, the amount of COs, a combustion noise, etc. On the other hand, in an evaluation point function as 
shown in drawing 6 (C), unless an output value declines, an evaluating point does not become large. That is, in the 
example shown in drawing 6 (C), it is judged that it suited when an evaluating point did not become large unless mpg 
became good, therefore mpg became good. 

[0096] By the way, if it is going to receive mpg as mentioned above, the amount of NOX(s) will increase. In this case, 
when there are few amounts of NOX(s) than desired value NOXref, since an evaluating point is 1 .0, it is desirable [ a 
point ] to increase the amoimt of NOX(s) to desired value NOXref at this time, and to receive mpg as much as possible. 
If the amount of NOX(s) exceeds desired value NOXref, although the evaluating point about the amount of NOX(s) 
will fall, since mpg becomes good on the other hand at this time, the evaluating point about mpg becomes high. As for 
the final amount of NOX(s) and final mpg, the sum of the point evaluating [ these ] is set to become the maximum 
from the balance of those evaluating points, for example. 

[0097] Now, since it is so good that what is necessary is just to avoid mpg, it is not necessary to set up especially an 
evaluation point fiinction as shown in drawing 6 (C) about mpg, and about mpg, the evaluation point function is not set 
up in the example by this invention. Therefore, it is estimated by the example by this invention whether each output 
value except mpg is in permission conformity within the limits by the 1st to 3rd evaluation method mentioned above. 
In this case, as long as each output value except mpg becomes permission conformity within the limits, mpg receives 
as much as possible. 

[0098] Thus, an evaluation point function is used for evaluation of whether each output value is in permission 
conformity within the limits. However, in addition to such evaluation, an evaluation point function can also be used for 
control of the conformity operation by feedback. Next, this is explained. That is, it is more desirable than the 
evaluating point about the output value of others [ point / evaluating / about one of output values ] to bring the low 
output value of an evaluating point close to a target output value previously at the time of a low, in view of conformity 
operation. Therefore, in order to bring the low output value of an evaluating point close to the target output value 
which precedes and corresponds to other output values in this case, the input-control parameter combined with the low 
output value of an evaluating point is made to change preferentially. For example, it compares with the evaluating 
point of other output values, and at the time of a low, fiiel oil consumption precedes with other input-control 
parameters, and the evaluating point about an output torque is controlled. 

[0099] on tiie other hand, it is shown in drawing 6 (A) - as — time the inclination for a ramp of an evaluation point 
function is sudden - an output torque TQ ~ desired value TQref from - if it separates, an evaluating point will fall 
rapidly On the other hand, even if the amount of NOX(s) separates from desired value NOXref to an increase side 
when the inclination for a ramp of an evaluation point function is loose as shown in drawing 6 (B), an evaluating point 
does not fall so much. Therefore, an output torque TQ is desired value TQref quickly, in view of conformity operation. 
It is not necessary to bring close. Then, in the example by this invention, the output value with the more sudden 
inclination for a ramp of an evaluation point function is made to carry out feedback control of the input-control 
parameter so that an output value may approach a target output value quickly. Speaking concretely, enlarging at least 
the value of the proportionality constant [ in / proportional-plus-integral control / in an output value with the more 
sudden inclination for a ramp of an evaluation point function ] Ki, or one side of the value of the proportionality 
constant Kp in P component. 

[0100] Moreover, it is desirable to bring one of output values close to the target output value which has priority and 
corresponds to other output values depending on an engine^s operational status. For example, since mpg is thought as 
important at the time of steady operation, it is desirable to change the input-control parameter relevant to mpg 
preferentially, and since an output torque is thought as important at the time of acceleration operation, it is desirable to 
change preferentially the input-control parameter relevant to an output torque. Then, an engine's operational status is 
embraced, it shifts, priority is given to that input-control parameter over other input-control parameters, and it is made 
to make it change in the example by this invention. 

[0101] Now, when it is estimated that each output value is in permission conformity within the limits of a target output 
value in the optimizer 54 of drawing 2 , it is judged that conformity was completed, and let the value of the input- 
control parameter at this time be a parameter conformity value. Moreover, it is inputted into the functional block 55 
with which the purport judged that conformity was completed at this time is called a convergence test, the parameter 
conformity value of each input-control parameter is inputted into vehicles 45 at this time, and vehicles 45 are had and 
controlled by this parameter conformity value. Subsequentiy, the next conformity operation is started again. 
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[0102] Conformity operation of such an input-control parameter can be performed to various timing. For example, this 
conformity operation can vehicles on stream and always be performed. Moreover, if needed, this conformity operation 
can also be performed, before taking out vehicles to a commercial scene, in addition, within the limits which one of 
output values can permit when such conformity operation is performed - not becoming - therefore, an output value - 
permission conformity - the case where it becomes out of range can be considered In this case, it is judged by the 
engine control section related to the input parameter combined with the output value which can be permitted, and 
which became out of range that abnormalities have arisen, and an alarm to that effect is taken out to it. 
[0103] Moreover, in the example by this invention, each conformity operation is performed within the limited 
operation time. In this case, when an output value does not become permission conformity within the limits of a target 
output value or a target output value within the limits of the limited operation time, it is judged that abnormalities are 
in a control system, and an alarm to that effect is taken out. Moreover, when an output value becomes permission 
conformity within the limits of a target output value or a target output value within the limits of the limited operation 
time, the input-control parameter at that time is temporarily memorized as a normal input-control parameter in the 
engine operational status at that time. When an output value does not become permission conformity within the limits 
of a target output value within the limits of the limited operation time, the memorized normal input-control parameter 
in the engine operational status at that time can also be used as an input-control parameter. 

[0104] Moreover, when abnormalities arise in an engine control section or a control system, it considers satisfying a 
mode emission regulation value as top priority, and a priority is lowered about the operability of vehicles. In this case, 
as shown in drawin g 7 as an evaluation point function about an output torque, an output torque TQ is desired value 
TQref Even if it becomes low, the high evaluation point function of an evaluating point is used. Although an output 
torque will become lower than desired value if conformity operation is performed using this evaluation point function 
(i.e., although the operability of vehicles falls a little), a mode emission regulation value is satisfied. 
[0105] In addition, the program about conformity operation in which it has so far explained can also be stored in a 
storage 42. 
[0106] 

[Effect of the Invention] The conformity work of the input-control parameter of vehicles or an engine can be done that 
it is on board and automatically. 
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m^^m(oihtimthxx^-r^o 
10 0 13} 2 omBcom^xiti 9mB(ommz^\^ 

■^ntcLti^timizm'o^i^^xmm'ey'jucom&thtfmT^jmm 
<D^miz:^^^x^iii-^nrcmt3m\z-^'t^^v \zmm 

miz:^^^x. ^M'^^MtmmM^x^^mm^zmvti 

[0 0 14] 2 2WFB<D^mx\t2 im^(D^miz:^^^ 
X. ^m^e^M'^^m'^mf^mmmmztm'^nxi^ 
2 3^m0^mx\t2 i#@0j^Bjic:fei:^T. 

^^b. itm'r-i^\t^^m^mmmmztm-^nx 

[0 0 15] 2 4#@(7)^HjTt^l 9#@C0^Bj{c:feV^ 

X. ^n^ey'jvcD^m^ihtimznvxm'^mi^r^cD 
\zm b tzxtimmn y ^ <Dw.^^f}i^^ ^ nx^ 

nmm^mm^ \zf3:^rc^^iz \m^m'^mm^ tf^^ 
rcimMitit!mtm'^'^nx\^^^xtiny )^-^\zm%'r 

[0 0 16] 2 5#@C9^0JTHl#SO^0JtC:feVi 

mmff^n^. 2 6^E0)^Bj^x\ti^E(Dmmiz^\^^ 
X. m^mr^^^\zx^xti/'^y ^-^^(Dm^^mm 



mmm^^rirzmnmm<ommp^xm^i7'^n^. 

[0 0 17] 2 8#@(D^?gTfi2 7#gO^BJ{c;fe(,i 

Hit}mx\tmmihtim(Dn^m^mm[^\zf^^tjif)^^rc 
tt\z}mm->7.y'AizMn:^^^^tmm^n^o 29 
^^(o^mxu2 7m^(D^BM\z:^\,^x. ^^^ntzm 

timo:>nmm^mm\H\zf3i^rzt^\z^<Dtto:)xt}m 
m^'^y^-^^'tQ^t^cDmmmmvtWAzm^iEnx 
ttmrnAy^^-t^^vx-mmiztmr^nm^m^M 

mmtim<Dnmm^mmmzt^6'f^i^^'Drct^{zu^cD 
t^<ommmm^m\z:^n^mtk'^nr^iEnxtimm/^ 

[0 0 18] 3 o^E(D^mx\ti^m(Dmmz^i^ 
X. Bma^ttm^WiM'r^rzisb0Bmm:hmm^^Wi^ 
mmLx^^^o 3 im^(Dmmx\t3 omE(D^m^z^ 

3 2^B(Dmmx\t3 i#ea)^§8ic^viT. smx^ 

[0 0 19] 3 3mm<^mmx\t3 omB<DmMiz:isi^> 
X. ^m\i!^tfm\tmm(Dm^^m\z}t^i^xmf^^m-^m 

(D\.^rm^-:J5X\t^:^x^^o 3 s^^(Dmmx\t3 
oWrQ<^mm\z:^\^^x. Emtb:bm(D:i><th-m^^ 

[0 0 2 0] 3 e^m(Dmmx\t3 o^Bo^miz:^^^ 

3 dmBo^miz:i^^^Xs xt}mm^^^^-^^x±r 

^LT:fea. w-m^'r)v^m^^x^}ib^isb^nrc^n'E 

- \'\z^y)^m^m7-^-^fz.t.^0m^mm.(o^mmm. 
t^^^^n. ^mm&^m^^x^m\^d,timm^'^n 

[0 0 2 1 ] 3 8#@CD^0JTli 3 7#gc^)^0J{c4DV^^ 

T, ^n'^-\^t^^^-mm.mmMw\ztm.'^tix\^^ 

3 9^^cb^mx\t3 7m^(D%m\z^^^x. 
^-)'tmm^m\zxr)^mf)^^^m-^n^. 4o#@ 
(o^mx\t3om^(D^m\z^\^-^x. Bm\^tim(D^p< 
t %-m^^^-^mmmMw\z%^'^^tix\^^^. 
[0 0 2 2] 4:imm<omMx\t3Q^B<D^m\z^^^ 
X. Em\i!xtim<o^p< hh-^tmm^mz^K^9^m^ 
^sm^n^o A2^m(D%mx\xi^mo%m\z^\^^ 
X. ^mt}mf)^mm\^tim(Dnmm'tmm\^\z^^tf^^ 
t^^mmt^wm^^^^mx^x^^^^. A3mm(o?tm 
if(i4 2#@cD^Bj{c^(.iT. mm^mt. ^i^tsm^i 
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[0 0 2 3} 4 4#@CD^0jTtl4 2S@(D^B^tC4DU 

tim^o^f^mm'^mmmz^^'^^m^^mm'r^. 45m 
B<DmB^x}t4 4mm<D^miz^\^^x. mm^m\t. ^ 

^\.^'/)\ xn^miim^z^r^^mmj^o^mKmm^^ 

m^ux\^^^tmi6^n^i'i6^isb^nrznMmmz& 

^t^\z^iht}m^mmm'^mm)H\z^^twmr^o 

[0 0 2 4] 4 6#gC0^HJT114 4#g<?5^B^lc43Vi 

X. mmo^^hji^izMvxwmMmmm^^nx 

mmm.<Dt^\zmi^tfxK). tiiidhji^^-^^^mmt-^i^^ 
hju^mx\t^hJu^mm^mizmxhMm\z{&T 
4 7»wi(Dmmxn4 4»Bo:>mM\z:^^^x. m 
!^^7!)^ e> ffi ^ n ^ N ox*{^^ L X mm^^^ 

&:fy^Bmm^y>h^>i3i\^^t^\zm±iii^r). noxS:^^ 

[0 0 2 5] 4 8#@(D^0JTti4 7#0CD^^(C^Vi 

m\z:^\^^x. mm\zMvxwi!5j^mm^m&-^nx^ 

[0 0 2 6] 5 O#@O^§gTf^4 4#@cr)S^0JtC:feV> 

mmAo:)m^iht}m^immt]m^z9cnvxnjt^ 
'r^Em^t}mizm:':3nhrzmzwm.^(D^^-^ihtimt 

[0 0 2 7] 5 l^E0^mX\t4 4^B(D^m\Z^\^^ 

izi^iLxmm^nrziwmj^mmtmtimmmr^^m 
ititimf)^bmn^\z'^'DXT^r^mmw^^^^h. m 

m\^^t^mr^ihtimf)^^.mizBmihtim\zj5:':^<^^ 

[0 0 2 8] 5 2#a<D^SJXf^lSgC0^^iC;fe(ri 

X. m^mf^^\t. \^^^rii)^<Dn!iti^^mo:>n^tim\z 
m9t\.x^^>^r^^m\^timzm.'^\'y^tc^\z\^-^rriti^ 



<D^mx\ts 2mB(D^m\z^^^x. ^9umzmm^:h 
mzm.^nbn^^tim\t,mm(Dmmm.\z^s\:.xm^ 

[0 0 2 9] 5 4#@CD^^T«l#@(^)^59fC^*^i 

Xs m'^mm^^m\zxy)^^ibnfcxtimmn'^ 
^oyn'y^-9m'^mz^-3\^^xMmtmm^n^o 5 

s^^omnxiti^mommz^^^x. m-^mm^^ 

mtim(Dm^m^m&p^\zn.^t^h^<Dimi(oxtifm 

CO 0 3 0] SQ^m(DmmXU. U>}^:x-^\Zlf)^ 
e)20, 24j^^S34, 36, 37, 39, 4 2:6^6 5 

[0 0 3 1 ] 

{mm<omm<o^m'] m\nj$m\zmm.'^titz.}Hmm 

^^bTv^^. z.(D^mmm\'^4%mm^^miK^\^mm 
mx^htf^:z(Dp^mMmniK^.^ik^p^mmmx^^x 

3 <DmmMP^\z\^nxmfA'^mmr^fc^(Dn%mm^ 

h\ e>\mm-^w\\zw.m'f^ntc.^m-jL\xnm^mm 

%m^^\&'r^k^(o^x^nMJ^m^9t^wM'^nx 

v^^-^o Md. KA^^S^tBti9T^c^iJ:S^:i7 h7rt 
\Z\tX'ryy'=e—^(D^ofS.T^^:2.:c—d^ 1 OfCctO 

[0 0 3 2] -^1. mm.'^=ZTir^}V K 5 1 3 ^it 

vxmmziyn-^ 1 4\zm^^ri. m^Mi z\h\z\-x 

ftT) ilKl 7 ^itl^xm^lzmf^-^n. EGKSI?S1 
7rtJ-t^^T-';^y^:-^0DJ:^):^Ti^^^x-:57 1 sir 

[0 0 3 3] 2 \tmfAm^m 20^^ 

)V2 imzmi^-^nitmm\t.%mm^^'^2 o^^hx 

«^pg#**2l'mS$n^c u^yv-)V2\\z\^u^ 
2 3f}mm^^n. M^BE-lr>1:^2 3©ai*^i#lcSr5 
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[0 0 3 4] ^fc. a^m^^ii^zitmm^^^^mm-r 
L.fcai;'3mffi^^^-r-5.Ait-fe>-y-2 T-tfimm-^nx^^ 

[0 0 3 5] J^M^^iJffllggS Oti7^v'^;l^n>f3.- 

^is^ii>f3.K>. w^^^;^7.3 i\z^-7>xm^\zmt^-^ti 

fcROM (U-h*:t>U;*^:U) 3 2, RAM (^^^^ 

A7^?-feX^^rU) 3 3, CPU {-^-i ^u-yu-^v 
th) 3 4. A;^^-h3 5. tB:^j7R-h3 6. A^^i^- 
h3 5tC»^Sn:fcAD^^IS3 7. h 
3 6txS^$nfc^t!i[HlSS3 8**{i-r-5. EllfC^^ 

jS;f -SAD^^HS 70A*i^^3 9. XHA:^7'J?— h 
3 5'^v©itSA*^^4 OtCA;^$tl, mm\Bi^^ 8C5 
ffi^jS^ 4 1 li».i^"§S*^ 2 . ^mm. 6 , X D -y h 
ffl7;:7^a.X-3' 1 0. E GRSfl^^^T'i^^'iX— ^ 
1 8;feJ;CX«i^5}?>P'2 2 tcSi^Sn?). 

[0 0 3 6] i^nmmm^nz o\tm^<Dm^<D-^my. 

^fc, C©*:^^$!l^^«3 0(D^:&I6]14/N-X3 
1 lC«CD-ROM(DJ;e.:^3S^loJtg7i|BtgiE^^4 2S: 

:$:^^S!lfflIgS 3 0 (DXil^f 3 9, 4 0 «:*MtC*f 

g3 0oai*S^^4 1 tt^Mfflfflffflroa-f <!0Ti'5^iX 

[0 0 3 7] ST. «M{C*f-rSig-e-^||li:f±. 

^<o^xR^mfm'^^mx$>i>mm\z^-r^m'^^m: 
^m\zt^x^mznr^m'^^fk^mA-t^. 
[0 0 3 8] mm\zn-r^m-^Y^mt.u±m\.tz^mz 

M®A;^MffliA5^-^'tLTtt«!^^S*S. <im^m 

mm. mm^^EL. ^im<r>^mz9irz-:>x'uf^n^n 

Sl^tC'W)iS$nfc®ASg«+<^&^««i?*s#ftU. ^ 

m<om-fjmt\^x\tmmo>^fjV)V{; . mm., noi. 



^-^JftS. tSMcDiglft. #^^;*fAg^*«?¥ 

[0 0 3 9] J:cDJ;-plc:tSH©A*«iW>'i5;t-^:}3i 

^m-^^^\zmmvo^^^\z&.Tmn^Mm. mm^ 

[0 0 4 0] ST. Vi-rn*->©A:^«^/'«5;>«-3'. M 

mm^-h^'&^-r^ o ^ ^1 T:*^ §g {C <fc ^ ^;^^SJ T iS 31^ 
i7^£ S i; 5 A;f7$!lffll/N' 5 p< -iJ' (OMA^**^ ^fb-S U 

-ej*^aiAfficMLTa-&sif^-r2>©{cjaLfcA:/3*!i«i 

A'^^-^fflffl-&-B-/6i^j?)e.iaT*i3. ^xtimm/-^^ 

^-^tt. =&A:bS4W/^?^t-^a:^'i?ffi'a-SnTVi-£> 
[0 0 4 1] C:Oi-5IC^A:**IJ^A'5^-;5'^iBlP#iC 

izmm^n-v-o^mmzmitv. ^niz^-:>xxtimm 

5>5:«^H«S-A:^jMW^ 5 ^ ^ - H A 

•y i7ftijfl!UTt)^fcti;^Jffifi^^*fiS;-rs B^ffl:^fi<i:« 
h-A^Vfz-A^itiitimA^BmiiitimizU^fJiK 
T fcl^^ b -5 -5 ^Hl*I ICifen^J; b 0*^ji-&TS 
t¥oT*^?g{cJ;.5*i6S^JTJ4^aj;^#/ii*^^j£: 

miH(z/3.tnixtif^my^^?^-i$'o:>m'^Amt>nrztn 

[0 0 4 2] e;^±7&S*^BJ(cJ;S5i^f^^®«|gT* 

•Aizm2=s:0«?.i^-z>-D:!^mmiz^^m-^i^miz-o\,^ 

i>AT-A0S:^LTVi5. 112ti3liT4 5«S 

1 lCa^-ri^M^M^^«LTl'i^*P^^5%LTti-5. 
[0 0 4 3] 02$#Bg-r5<h. a^«lf^;i3<tt;«IM« 
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[0 0 4 4] -Ij. }gf^*n-x^*-^^i}^f^»«0«8 

[0 0 4 5] :k\z,m 2 ir^^n-S^ilHgy n y ^ cD^tg 

i^i6h;i'ii7js:^M4 5^rs^te.n;^T^ir;^^^/;^2 6 
2 4 icct o^ai$ni^cmpiEiteis^aii«6 c^^it^^ 

[0 0 4 6] Bmm,::i-'T^^--^Sl--^\tz.(DW:^V 

Stj *tJ^f* S:::)^^ ^ tti M CO @ S fcti M J^^^IS^ $ n 
[0 0 4 7] Z-O^EWM-:^-^^^-^ ^ i\z:^^^xm 

^m^-t^ c ttm^-^nx^^^coxm^ij hjv^ 

TWgfr^n. ^^^-r^' 5 1 iZ^l^xmtj h 

^mmLf3:^ftiim^f3i\^^tmm^nrct^\z\tm 
2iz^^n^^viztjdt} hJi'^ (ommmizmir^mmt^ 

[0 04 8] ihi3h)Vi70mmmzm't^mm^^h)i^ 



^<f^<Dxmmzz)i^^x\tmz^mm^^^fs:<xhJ: 

2i(}m±'t^o)xco2o:)mm&^Mmr^r:i^\z^n&s 
±mMiitm<f3i^x\tfs.^fji\,mmmnt:n^-r^m^ 

[0 0 4 9] ^(Offi<Dg^ai:^lffiTfe^NOx»^A^ 

-^mm'^mmm^\z'D\.^x\mm(D::hfs.f>^(^m-yn 

t>mm^mmi^<D^mmitmm^zm^'r^:it}tx^ 
ui>o ^fz. mzNOxM^7.'E-^mm<D^vtmM 
yz^a >\z^\.^x\tmmzm^^mmmf}^^&T^ 

x\t:in^mmmh^m.\^f3ii^'fnuf3:^f3:^^o 
[0 0 5 0] z:<Dm^. mm:r.^yzy3>{zs^ir^i^m 

n-^iitzt^cDmrnj^^yi^Bym^zM'T^mm. i^t:> 
^^^-]^x.^yz^B>mmx&^. -^ax^mmiz^ 
^^jg^^ytrtico^-Kx^^yv-B ymm^mtz-r^v 
{zm%x,^yz^3>mo:>3mt!^tfm^m^'r^^oizi. 

zs^m'^'T)Vi)mmvx^K> . ^':>x^Tz.n^\z'D\^^ 
xm^jf:mm-r^. 

[0 0 5 1] m2 ]z^'rmmm\z^^^xmm^uy ^ 5 

2\z^}^'f^pm^mtmm:^'::<^(DNOx, hc, c 
o. A^-:^^sjcp-r^^-Kx^'y>-3>^iMfa^ 

Ji^yiy3>mMm^^Xtl'^tl^o CICD^— Kx^^yv- 
3 >*gSiJfflt^*f^>^S!l»gM3 0(0 ROM 3 2p*gtc:^J^) 

[0 0 5 2] »M^T';Hi:¥p(7)A:^$0«/N'^p^ 
-:5'^A:/3-1-^^SIK<D*:ffi4 5 co^t^tfi;^^t^ai:^-r 
mnmMEE. j'^'iuyhm^A^^nm?^^n:^<Dmm 
mmmoAtimmy^^y^-t$''^^m=ey'mzxtir^t 
xtimm/^^::^-i$^\zm\:^rzmmoi^ti'h)v^. mm. 

[0 0 5 3] mx\mmo:>mti hjii^itmm^^&xj^ 
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mi^ffi. KA?g^«> EGR^XA. iStA^^^m(D 

[0 0 5 4] z<D^viz^mmm\z^\^^x\mm(Dmm 

m^'<y:^-i$^ttiitimt<Dmizit-^0mm^^iLL. 
z (omm\t^m(D'tmmf)^ e> ^^/vtz^n^ 

mxnrzti)^x^^o m2\z^'^n^nm.mx\t^n 

#^t:#;ii^^;^D> ^tcm2iz^i^ti^mmmx\tmmM 
mtfsi^^m^: 5\zm'r^zn^m^(Dmffii'^m^'^ 

[0 0 5 5] r:irdL. ZOmm'Ey'J]^. RPt>m2lZ^^ 

t^^ty^t^coMmzmi^fc^m^e^jv. w^mnm^ 

^ji^5 eiz^^T^ztT^i^x^^o zom^s 

M EP-^sfni^:^;u5 6 \tis^^-^mmmmi^4: 2 \z 

mm.'^'^x^Kztt^x'^^o ^fc. i^n'e^jv. 

:$im'e:7'MzA:^'t^zt\zj:r)mm'ey')w m-^mm 

[0 0 5 6] tz^x^sfm^ey'jvs e<Diht}m^mm 
(omm4 s<Dattmt-wi'r^m'^\z\tnmm^y'jis 

xt^o Lib^i^UTb^^mmzumMmty'jvb 6(Da!iti 

mtmm 4 5 ^t^mm \zm.'o x^m^n^ tm.^^itiz 

^-oXmMYM'^y'J^^S 6 0lhtim:^mmi<O^m4 5<DUi 

timiz-^vfsiK-fsi^o ^zxm2\z^^ti^mmmx ■ 
\t^m'^'T)\y<^\&t}mt^mM(DMm4 ^<D\!i^timz'-mL 
^^^o \zWiB^m=ev^)v 5 6 ^mjE-r^ ^5\zvx^ 

f>m^f^nx\^^^. 

c 0 0 5 7 ] fip-^. El 2 \z^rmmmx}tm9fm'Ey')v 
z(DiQ^m^f)^*m'ev^)\^(om&mtim^^n^. 

2. NOx'fe>iM 5, SSir>itl 6. «Sm-fe>it 

2 3. ;fei:r;iii!jir>-!t2 5^<7)^i5:^^i-^^^^fc-fe:> 



y')\^0m^ti!itimt^mi(D^n4 5<Dm:hm<Dmmzm 

*m'^y')\^(Dm^mttmtm^(Djfm4 5(omtim\z- 
m^'}^ztf3.<. ^m'ty')V(Di^timi)mm<D^m4 5 

<D\ti:hmtfs.^.i:o\z:t^j'>f V<-tf 5 7 (Ccko TSff 
M^xiU 5 6 ^PSf ^ ^1 <h ^)T#^o 
[0 0 5 8] $T> :^^BJJcJ:^l6:^#im^mliigb/cJ; 

^-^-^ 5 1 T^t«ilg:/n y^S2 tccfett HP 

\zzcD:^m'ey')\^^m^^rcmm.:^^ yt^B >&m<Dmm 
6:itimo)nih:^mz^\^^xmm't^o 
[0 0 5 9] mt>. ^mm\zx^mmmx\t'^-v:^^ 

f2^,$nTV^^o 13 3 (A) \tZi<DM=f'e-]^(D-m^ 

mvx^X). ms (A) \z^tmx\-xmm(ommzm^ 

4 2\ZtmLX:^<Zt^^X^^o 

[0 0 6 0] ^Tc. m^x,^'^y->3>mmm'p. m^x. 

V3 >^g*j{c>fc#-r§*ff^- I'o^mu^^miz^m 
r^^z>f3im^\z\tmm:^^-zy3 >:^^^^m^n^m 
m\z^^*\^^xzn^:x:^^yzyB>mpm'^^n'e- i^fji 
^mmz^m^Bn^ziiifjm^hi^K ^^xm^^- 

zthX'^^o 

[0 0 6 1] :^mm\z^^mmmxmmx,^ y 

M=^y')v^m\^^xm7'^-\^\zm^^m^^n^'^. ^ 
ti\zj:'Dxmmm^cr>mmmm:f}^^i6^n^o ms 
(B) \tJkii>t>nrc^mm^^^i^x^y). ms (b) 

3 (B) «C^t.iT^^(itg||(59S*h;^:^TQ^^LT 

mm\mm\B!mi^N^^vx^r)^ vt^xms 

(B) Tfi«^«^Ji40Cr)>>^;l/-yfC5>tte.nTVi^ 

[0 0 6 2] BmW.Zi-y'^ S lX\tZ(Dm3 

(B) tC^$n^^^'«SV>v7'^^t'iT#mx$>y>' 
a>fi^o@^ffl:^fli;^^^J^^,n^o 04 (A) 
«tbTNOx(D@:^fcB:t?M^^UT4DD. ^4 (A) 
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SEoTij4 (A) ic^$n^«?tmiNOx<Da^m*ii 

TVi^o m4 (A) X\tNOx(DSmaiijm\t4 

\Z^\^^^h^X^^. ^tz. m4 (A) \Z\^m3 

(B) \z^'^n^mmmsi(om^mf)mmiz^^tix^^ 
CO 0 6 3] m^m^h)i^TQ:^^zswc^mm^uis^ 
mizNox<D^mm^mMr^^itizj:':>xm^m^h 

Q:^^zs±x<Dmmimm^Niz:$3n^^mmmiii^oi 

^-]'\z^iji^xMn'^^^rzt^<DNox<D±m&mm& 
^mih'^n^^t\zf3.^o 

[0 0 6 4] ccom-^. wm^tirzNOx0±m&mii^, 

m^\Z\:X. m^\m4 (A) \Z:iD\^^XNOx(OBmmtl 

fflCD«-^^^a, b, ci>^±i^ti.xmhjv^m\zi^m 

i^v^iE>n^o w^^nrch^ox<D±m^ 

m^izimxit^m^ma. b, c^^^#:i:LTSh;^ 

[0 0 6 5] Z,<D^of3i^mn'Mai, b, c COpg}^! 

=^«i:3-7^-f :?^-:$^5 ltC:feViTNOx<7)^Jt^Bflii« 
*^NOx<7:)^-- HX^ yz/ByMMm^m^-t^^Xfr 
:bn-5. NOx0±lt^Sft«a;;6mOxCOiE-Kx^^;;S/ 

\zm i:xN oxcT) g^M:^^'^^ ^ c: ,h \Zt^^. 

[0 0 6 6] X^— ^SiStC*fl^T=fo^>5rgf4 (A) 

X ^ ^> v 3 >M©jfii^gss-r ^^z>\z'^y ^f)mm'^n 

*-^^4 (A) \z^'rxvrs.'^yy'f3m^^^nx^D. 
:in^Hc^co\z'Z)\^^xhNox(om'^tmwzLx 

^yi^a ymmm^m&r^^^viz^^icimr^^yz/ 
i)^mm^ti^. ^Tz. mim^s^zMi^xhmmm^hJv 
^ TQ^^zsmm\E]&^i^ \zit-\:tcmmmib^^ib^nx 

[0 0 6 7] m4 (B) \tmm<DUWMt:^LX 



li^o ta^. m4 (B) tw^TV'y:/JC43V:iTt)gl4 

(A) ^z^r^yy^mmizm^miz^-Dxi^^K -07^^(7:) 
m^mmiz^n^nx^^^. ^<Dm^\zh^m^Mf'^ 

- K T^fr b t # CDli^».« ^Sai-r ^ t 

^ y ':/^m»f3i < XhJ:\^\ 
[0 0 6 8] :i(D^o\zVXE^m'::^-'T^^--^5 I 

\z:^i.^x\tmmi!ii3h)V^a:>SWM-^m^x.^yzyB> 

m(DBmm'PBMm^(D^mm'p. m^iz^-^ximm 
(D^WMf3m&^n^. ^^com-^. m%x,^yi^3>mi 
m<Dmmm\tm4 (a) f)^^t>f)^^^^\zmm<Dmm^ 
m\zjit^i::^xmti^m:^^m^-^nx^o. m4 ca) iz^ 
rmx\mm<Dmykh)v^TQ:^^xj^i^mm^Win\zm 
cxm^^m:d^^&^nx\,^^. com-^. m^x-^y 

m^(Di\t'n:^^—:^izX'^\^^xm^r^ ^: t hx^^o 

[0 0 6 9] ^Tz. NOxfi<Dg3gffi^(D@^ffi:^fitO 

<^<t^-mti^^mmvx^<zthx^^L. mm 

^mx^^^M(Oitmy'-^^mm^-^x^\^^xz:a:>ti: 

y3:mmmi^4 2\ztEi&vx^<z:thx^^i.. mmi^ 
m^-t^^ithx'^^o 

[0 0 7 0] ^T, g^Mn*-x>r^--.i5^5 llc::fe(.:»T 

i^\z^^^x^M\zif:it^m^i^m7)mt:>n^o m^. r 
(Dmmm^^-y'^ :^^-^x\t^mo:>i^timf3^^^t^jt^'r 

10 0 7 1 1 mt>. m2lz^^tl^^olZBmm::i-y' 

^ 5 1 \z:}3i^xma'^tit:iBmihtim\tm^mm 
mmt^^^ti^mm:/ayi;s 3^^i^:t:/f'^^-i^ 
5 4\zxti^n^o ^Komm-yay^ s 3:^^iE>\tx:bm 

\tii:M(om^m^^^ tfj^x^^-^^i^mMizj^^^mm 
xmnmmti.xmmmt^^m\z}t^i:rzBmthtimo:>'i^^ 

^^<Dm^tVX^y:f<DmX'f^i()ROM3 2mz. X 

}t?^m'^mu^WM»4 2p^\z$m'^nx\.^^. 
[0 0 7 2] mm^uy^s 3:^^^mti-^nrcx 
timw^y^-i^(Dwmimz\tt'fy'^^'i-^'5 4<Dih 

^mtvx^m=ey^Mzxti'^ri^. MM'^y'jixit:! 
(DiKoxmrny-^y ^-^mizm-o^^xWitim^^m^-^ 
n. c(Dti!itimf)^^:f9'^'r-(if5 4\zxti^ri^o c 

5')\^(Dat)mffiEmai3m\z7^':5<^ofixtimm/'^^ 
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[0 0 7 3] ^zix*:k\z-^y''r^^^^^'^\z^»^z. 

\z^^—mmmx\tc(Dm^it\^-rD(oxtfmmn y 
-^t. zioxtiuw^^y^-^'t'^it'^'^rzt^izm 

:^?Bm\zjz^mmm\z^\^^xm\^^^ri^?<t}mm^'^y 
tmt3mtmK^i±^nm^^ii'A(o^v\zf3i^. 
CO 0 7 4] mMmm&t^mititihJ\^^t(Dm^i^o 

mM^Mm^^m±'r^t'tti\z^f3i^xmmthtf hji^ 
\tmmj:<m±r^o ±mo:>2^m(DM^it\z^ux\t 

xmmu^\^^mmxh^x^<f3.^o 

[0 0 7 6] ±jS0 3«a<Da-&iirtc::fe(.^TJ^KA^^ 

\z:^\.>x\tmMmm^^m±'^'^^ t^mmm<D^n^\: 
^^{&m^n. m<vxx^-^mm:^^{&T-r^o ±i^(d 
smuo^^^-^iz^^^^xwu ay hmMm^m^-r^ 

y). m<\^xmMm=§tm<-fx^o 
[0 0 7 7 ] M\z^^BM\z^^mmmx\txtimm/^y 
:^-^(DA^^-t^m^m^mm'r^rz^\z^xtimm 

\zy^-]^j^y^pm^ri^. ipt.. mmm.m*\mm 
(Diht! hJi^^^^smmttmtfs^^^o \zy^ - ka^^ ^ 
mm-^n. mmiz^x^^^o^mmmm^tNoxm^m 
m<Dm^^miz^^i^tc^mmtimtf3i^^3izy4 - h 
/^^y^mw-^n. mm\zBmmMmtx^'-'i7m&yf)m 
?^o:>m^^m\zm\:^rcEm&timtu^^z>\zy ^ - \^ 

mmcoMm^m\zf$:^cfzsmihtimtf3i^^o\zy>(- 

^rc^i^^<t^^^v\zmm-^n^. 
[0 0 7 8] z.o:>^o\z^xi3mm^^^:^-i?'^mmz 
y^- i^Ay^mmr^ tmmvrc^ t {c^A*«faf/t 



^x:s,^^\zm^-^nu.t^^^mm\zmtv. m<\.xx 

1immny:^-^<Dm^i)^frt>ti^z.t\zU^. U^. 

[0 0 7 9] 1 = 1 +Ki (fcB;t;ffl-@^tti;btt) 
P=Kp (f±5;^<i-@^ffi;^M) 
AF=P+ I 

\z^^^mmx\t,±m(D I ^^^^u-p^^^n^-t^ 

(DHitimt.vxmm(D^m4 s iz^i^^x^iti^tuztht! 
m^m^^^cthx^^o 

[0 0 8 0] «fcc:5TA*ft9ia?A^;^-^'o:7^-KA* 

^-1$^ tm.'^^nxi^^Hitfm^Lfj^itmmmiz^^t^ 

mMm^&hmmaitfhj\^^(omiz\tmmtht}h)i 
^=K • mmmmmu^mm^^^ t^uhxy ^ - ]^ 
/^y^mmr^z^tt^x^^o zi<Dm^\z\t±$Ei^^^ 
iz^^-f^itm^^K i(Dm\t—^mtf3iO. pmi^\z^ 

[0 0 8 1] z.n{zMv. :^mm\z^^mmmx\tmm 

um'^i^m^ff^rzi^\zx:t}mm/^^ ts ^(dx 
tiumj^'p Lm,%^tvx\^^^^ti^ti<Dm^.t^^ 
mmw:<Dmxist^^nx^K>. ^(Dmm.mm^^^^^ 
n^m^\z^s]^xxi3mmn ^y^-^t^y^- hvt y ^ 
Bim^n^o -mLi.xmrAmmmtm,m<o\htih)v^ 
^(K>m^^^'tmmmwitms\z7r:'^tix\,^^. 
^mm.mmtm2(Dmm.^uy^^ s^^^m^^^^n-sio- 
mm. m'hm^x^um/'^y:/^-^(Dmo:>iSim\z^^^x 

[0 0 8 2] z.(DWimMm.^m\^^xy^-)^nyi7mm 
^ffom^\z\t,mm\^fz\tmm^mm(r) i )^5^\z^n^ 
it^^j^scK i <Dm.iL\t.p^ji\z^n^];tm^WiK p 

mm^m^^U\h:hh)\^^i)m.^\z&r^. mM^Mm^ 
^is&t}h)Vi7<ommmi)^^^QQ^^tsrQtrc^'Drz 

i^^^^(o\z*i,mfs.mn^mm(Dmmii^ (o-qo. \z 

)t^Xd^itiV)Vif^TQ\iS^^TQf^^Xm'X'^^^o:>\Z 

'S^^^^umn^^mcDm-x^ (qi->qo) \tX'B<f^^. 
m-^. ):tmm^um^m\^^xmtfV)v^^^nm\zr^ 

'^mz^'^'^^^\z\i.^ti V)V^t^^mM\Zi&r:}< 
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[0 0 8 3] t¥^T*^B^ICj:^^mWTJl#ffi^i^<7) 

[0 0 8 4] ^^m\z^^mi&mx^\t^mi^m^ 

^mz\t-''::><DX:hmm^'^y:^-i^(0M'^mt-^'^^^ 
-:>X-r:>(Dlhi3mt,m^<DXtfmmJ^y:^-i5rt^m^ 

i^, ^mf3mtm^^nx\^^^mik<Dxtjmm/'^^:<- 
^^^if^^^zLiz^-Dx^ihtim^^^njt^-r^m 
matimx\-^^mitit3mmmm^^mp^\zi^'M^^^ 

[0 0 8 5] tZ.^Xnt}mvrzJ:o\Z^lhtimi)^^^^ 

jii^~r^^m\htim\zfs:^f^<xh^timm^L^^m 
m\Hiz^tim:L^zT^mm^x$>v. tSoT*%§g 
\z^^mm^}x^t^itit}m^^^if^m'r^Bmi^t}m\z 
tsi<E^fx<x%^t}mf)mm\.o^mm. m-^^miHtjm 
(Dn^m^mm\*^izfs:ni^xtimmy'<y ^-^<Dm^}if^ 
nt:>nrctmwr'r^^o\zvx\.^^. :^mM\z^^m& 
mx\t^\htimf)mm{htimo:>n^m'^mm{^\z^^:^'^ 

^t}^^Wm^^lzJ:':>XWm'r^.kv\zVX^r). fif-p 

T*ic z (owm^^\z'o\^^xmm'r^. 
CO 0 8 6] :^^BM\z^^mmmx\t^iht}mf}^^mt^i 
tim(D^mm'^mm^{z$>^f)^^:^^^WMr^rzi!b\z^ 
m:hm\zni^x^^wm.^mmti^m^'^tix^r)^ c<d 

wmj^.m^<o-mf)me(D (a) , cb) . co \z^ 
^nxt^-^o u:^. me^z^i^^x (a) \t.h)v^TQ\z 
mr^wm.^.mn^^vx:i^r>. (b) ^^Noxstcig 
T^wmAmik^Tj^i^x^K^. (c) it^mzmT^w 
m.^sm^^^vxi^^^o 

[0 0 8 7] m6\zm-^ti^mx\tzn^mm.^mmt 

mn^^timti.. mn^mmj^.tLx^-^nx^Ki. 

x^^^mx}tBmtvx\^^^mmmz^^t^izmict 

fx^o 0 6(D (A) is^^ (c) \z^'tmx\tmm^.<DML 

i^m^l, 0 <h$nTi.^'5)o Bui£eb;tJ;pfc0 6 (A) 
\th)V^\zm^^WmMMWi^yv^lyX^Ki. gl6 (A) 



fiY)Vi7ffi^mMi:Q,ti(D^^\zm-xm.. ep-^i. o 

as h)\^i^m<D\^^'fri\zmxhMm\zisrf'i'^. 
[0 0 8 8] -:^r, t5raiU*:J:3r;:Sl6 (b) unox 
m\zmt^nm^.mn^^-\.x^r^. (b) coi^ffi 
\z^h^xNOuti\tmmm. ip^NOx«c9@^®^s 

Q^ttS^yy. NOxS35^eSMNOXrefctt?fe^<&'5<h 
[0 0 8 9] Sfc. *9i2gbfcci:5tc^6 (C) ^j^at- 

mw^timyf^x^^timm^m^w^iH\z^^ii'^'^t^^ 

^^<^iiy(D:^mz-:>^^xmmT^. 

[0 0 9 0] m%mnum\<owm^mt.. ^^t}m\z 

tir^^xcowmj^.ti^-'&m. m^\-io, 9^®x.fc<h 
^\z^^timfimm&timmmm^mm^\z$>^^m 
mt^:^mxh^. w>2<Dnm':^mt. s-m^bMic^ru 
x^^^f^^mm&^m.'^i^. m7.^t&tiV)v^\zn\^ 
x\t&mA^o. 9izT^tmzNOimizMLxit£ 

xrzt^\z\t^ihtimi}^m.m^m<Dn^m^mm^iz 
$>^tmm'r^:^mx^^. 

[0 0 9 1] ms(Dwm:^mt. ^]i^tfm\zM^^^m 

^nrzmMmmz$>^ t^\z^tt!,timf}^Wimmtim(Dm 
^m'^mmmz^^twat^:^^x^^. zzx^w 

m^M^vxi^^^. ^^xz<Dm3<Dmm:^^^x\t. m 

t^iz^inijmib^^mmtimmmm^mmmzi^^bt: 

[0 0 9 2] z<D^o\z^mt}mf)^Bmmtim0tmm 

^mmmz^^twmT^-:^m\z\tm^u-:^mtim^-r 
^m^m(Dwm:^mz:^\^^x^^ti!,t}m^zMT^wm 

mtLx\tzniE>mm.^^m^^'r\z^ii^timt^>^ici}t^ 
'r^^mmtimt(Dmm^m\^^^:^mh$>^. z(Dm^ 
\z\t^mmf>^^^Mmr^smm^K)h4^^^^t^. x 
\t^mm(Dms.m%7^^. m^^L^xi^^tm^^n^T^^ 
misb^tirc^Kmm\zh^tt\z^\^i3mib^Bmth:hm 

[0 0 9 3] 'A\z^mmmw^com^(DM^\z'Di^xmm 
r^o ±mhrc^o\z^^irn(Dwm:^m^m\^^rcm'^x 
$>'::>xh^mi3m\zM'r^mmj^.f}^^^^izm<f^^fs, 
i^^t^ihtfmif}^mmm:hmmmm'^mmmz&^i:}t 
mm^tif3i\^\ '^^xmrnM^mmme (a) iz^-^n 
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\zm^\^rztmm^n^. 

[0 0 9 41 me (A) itmtfhji'^cowmMmm^^ 

\^\tmmmti^^tzt^\zm'^[^rzt^m^n^. c<o 
jio\zme (A) \z^r<k^W'^)i::^^(Dwm}^Mmt 
a^tim^BW.iht}m.tLrz\^^h<D\z'o\^^xm^^^n^. 

me (B) iz^^n^j:vf3im(Dwm.^mm'C}t 
ihiimt^BUihijm^v^'PX^Kfs.'DXh. me 

(B) lc^1r^miNOxS;6^*@^MNOxrefcfcDt>^ 

oirti^±<mKfs,i^^o\zLrc\^^m^\z\tNoxmf)^ 
^mmNoxref^mxrzt^\zmmA'^^i . o^^^-^ 
\zm\zf3i^<kofsiwm}^smmt'rn[t^i\ 
[0 0 9 5] me (B) \z^r\koum(omm.^mmt 
:^^-^mm. Hcs, cos, mMm'sm\z^\^^xm 
vie>n^o -yj. me (o iz^t^oUWM.^m^x 

•s. 06 (c) iz^-rmxim^i^^^Kfsiibfsi^^twm 
}^.fi^:k^<ts.(^ir. ^-oxmnij^^Ku^tm-^i^r^t 

[0 0 9 6] t^^xmmvfsij:v\zmmt:^<\.^o 

ft^tNoxmfjm^-r^. zi(Dm^. noxs^^s^ 

(OX:i(Ot^lZ\tl^ Ox*^ S SfiN OXref ^ X^iz ^ 
NOx»3^^*@M<itNOXref^g^^tNOxai3M1-^i? 

[0 0 9 7] ^T. mm\t.^^friU^\^^\^a^v^(Dxm 
mizmi'Xim'e (o iz^r^ofsiwmAm^^mz 
m^\^f^<x^^<. :f^^m\z^^mmmxhmt:\zm 
Lx\mm}^.mw^^m^i^x<^^:^t,K m^x:^mmiz^ 
^^mmxim^MLtcm i 3 (Dmm:^mz^r)m 

p^tf^^mD\z^\^^XBM'f)^X^^^&r)X<'^n^o 

[0 0 9 8] z:(Dj:oizmm/^smmt^thtimm^^m 
^mmp^\z;^^f}^^tf^<Dwm\zm^^^n^. Lfi'^ht^ti^ 
(E>wm.^mm\tcco^':)f^wm\zm^. y^-)^/^y^ 
izj^^m-tmnFo^mmizmi^^^^thxt^o mz^co 
zLtiz^ir^xmrn-r^o m-^s \^^mf)^<Diaiom\zm'r 
^wm.^'^m(Dmtimizm'r^mm}^.j:o hm^t^iz 
\t. m^^m^^^xmmAo^i&\^^mi3m^^\zQmiiL 



t)miz&^n^z.tf)mmL^K 'iit-Dx^cDm^izitm 
mA<om^th:fim^m(Diiitimizi^^LxMfB'r^Mm 

xi^^^xtimm/^^ :^-^:^m^mz^it'^i.isb(E>n 

m^\t\^tih)v^\zmf^wmj^.^m<Dititim(Dn 
m.^jzit-<xm^t^^z\mM^M&7()m<DAt}mm^^ 
^ j^siz^ni^xmm^ti^. 
[0 0 9 9] -jj. me (A) \z7r:^n^^r)\zwm.^ 
m^ommm^o)mmf)^Mx$>^t.^{z\tthti hju^r 

z^nizMLxme (B) iz^-^n^^^izwrnj^M 
^(Dmm^»(omiu^^^^i!)^f<^m'^iz\tNOxmi^^^ 

vt^^K ^-Dxm-kmm^ib^^LthtihJi^^rQitM 

0j J: ^ mmMxitwm.^. m&:(ommm^ <d mmt^M.x 
^^\^^tim^E^'hm^'^mz^m.^iimzi5r3<^^ 
\zxiium)^ 'y:^-^^y^ — Ynv^ um^^^ o \z 

[0 10 0] mm(r>'m^^m\z^'DX\t\^'fnfi^ 

mmn^ :^-'S^^m.%m\zm^'^^^^t.iim'^\.^^. 
^z^xi^m.mz^^mmmx\t.. ^m(r^mmmz^>^\:. 
x^^^nt^(Dxiium^^^^-'^'^^(r>xtiWnn'y^ 
-^\zm.%\^xm^^^^^o\z\.x^^^^. 

[0101] $T> HaOr^T^^^^-T-rif 5 4{C43ViT 

^^timtimm^tim,m^^m^mmmz^^t.mm^ 
nfz,hL^\z\%m^ti^^'j\^f^tMm^n. ^<Dt.^(Dx 

tM^^^m^-zfuv^ e^xzxti^n. z.(Dt,^^x 
-^n. :^m4 5\tz:(Dn^;<-^m'^mxh'oxmm^ 

[0 10 2] c0j:3^xtfmm^^'y^-i$^(Dm^mi¥ 

\tm^(D^-< ^y^xnoztt^x^^. MK.\tz.(Dm 
^mi¥^mmm^^> ^mmn^^^zt^^x^^. ^ 
fa. z,(Dm'^mi¥^^£^m\zjt^vx. m^\mm^i^sm\z 

'tn'orzt^iz\,^^ti:^^<Dthtimm^miyv^mm^t 
fs^^r. ^^r>xatimf)mm^m^mmntr^^m^'fy^% 
^^n^. z:(Dm^^z}mmvo^mmi^i:^'oftm:^ 



(14) 



$1632 002-1 38889 



10 10 3] ±tc. T^mmizji^mmm-T^it^m'^m^ 

-€■(0 1 A:**!lffll/t5 *-e-co t ^fflilgSMKt^ 
[0 10 4] tSHMW5)-^WW->:^5^AfcS« 



[0 10 5] 75:43. cn*TI$i?8bT#fcii-&^{^{tH 
[0 10 6] 

[laffic^gfm^^UiBJ] 

[^ 1 ] f*immmi5^ummmmmmm.o)±^mx'& 

■5. 

[0 5] mmu^k^^irmT!^^. 
[0 7] i¥<te,^SMiSc&^-riaTS^<. 

3 0 -mmmmm^Si 

4 2 -IBfiaE^f: 
4 5 -"^M 



111 



[02] 
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(72)5!BJ# mm FiS^-Amm 3G084 AAOI BA13 BAM BA15 BA20 

^^^^mi^hB^mim^ ha^eid daoi dao2 daio ebos ebii 

*«^iC^art . EB17 FA02 FA07 FA 10 FA27 

FA28 

3G301 HAOl HA02 HA13 JAOl JA02 
JA24 JA25 LAOO LA03 MA 11 
MA18 MA23 MA28 NDOl PAOIZ 
PAIOZ PB08A PB08Z PDOIZ 
PDllZ PF03Z 



